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THE  ROAD  PROBLEM. 


riRST    RUMINATION. — Ail   SEEN    FROM    THE    STABLE    DOOR. 


C7-0^ 


T  WAS  APRIL,  the  in oiith  of  showers, 
and  for  several  days  the  pelling  rain 
had  fallen  in  rhythmic  cadence  on  my 
stable  roof.  The  streams  were  .swollen 
and  the  fords  impassable,  so  that  Jack 
nnd  I  had  a  rest.  It  was  not  possible 
even  to  go  to  mill  for  grist  and  the  hay 
was  low  in  the  mow,  but  our  ma.ster 
was  a  reasonable  man,  who  knew  that 
unless  we  ate  neither  could  we  work. 
On  the  day  of  which  I  speak  there 
was  a  hill  in  the  storm  and  it  was 
decided  to  try  to  get  in  a  load  of  hay 
•  by  putting  all  of  us  to  work — Jack  and 
I  were  hitched  to  the  tongue  and  the 
four  bays  attached  to  the  pole  as  leaders.  It  was  a  desperate  case  and  I 
entered  a  protest,  but  it  was  unavailing.  After  much  patching  of  harness, 
we  were  hooked  to  the  light  hay-wagon  with  its  narrow  tires  and  started  for 
Westtown.  five  miles  distant,  over  a  road  of  clay  loam  and  mica  sand. 
In  many  places  the  road  was  only  a  "dugout"  covered  with  water,  .so  that 
we  could  not  .see  our  footing,  and  as  it  was  hemmed  in  b\'  banks  on  both 
sides,  we  had  no  choice  but  to  wade  through  the  bog,  mud  and  water,  often 
above  our  knees.  On  reaching  Crum  creek  we  fouud  the  water  chest  deep 
on  the  approaches  to  the  bridge,  the  floor  of  which  was  just  above  water. 
and  we  did  not  want  to  cros.s — we  balked,  kicked  and  shook  our  heads, 
but  were  at  la.st  driven  on  by  curses  and  blows  from  a  huge  rawhide.  After 
{ I )  h—Siofif. 
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much  tribulation  aud  three  hours  of  hard  work,  we  reached  Westtowu  with 
\'er\'  little  energy  left,  yet  the  worst  was  to  come.  Hay  was  scarce  and 
prices  high  because  it  did  not  pay  to  haul  it. 

Our  master  bought  half  a  ton.  and  after  getting  his  lunch  and  giving  us  a 
few  handfuUs  of  the  hay,  we  started  on  our  return.  All  went  well  until  we 
reached  the  creek  where  the  bottom  was  soft  and  slippen-.  Here  Bill,  one 
of  the  leaders,  slipped  and  fell  in  three  feet  of  water  and  got  tangled  up  in 
his  harness  so  that  in  a  few  minutes  he  was  drowned.  His  traces  were  cut 
loose  and  his  body  was  dragged  into  the  stream.  The  rest  of  us  struggled 
on  sorrowfully,  till  after  dark,  stopping  often  to  blow  and  shake  off  the 
mud  aud  foam.  We  finally  reached  our  .stalls  .so  late  that  we  were  not 
groomed  nor  fed.  Our  master  was  in  a  terrible  humor  hecau.se  Bill  was 
lost  and  estimated  that  that  half  load  had  cost  him  over  two  hundred  dollars, 
and  he  would  have  to  make  us  pay  for  it  by  going  on  short  allowance  and 
working  harder.  He  was  blinded  by  rage  and  did  not  think  that  it  requires 
food  to  make  mu.scle  and  that  every  pound  we  ate  we  gave  hack  in  work  or 
fertilizers ;  that  we  were  not  the  cau.se  of  the  bad  condition  of  the  roads, 
and  that  if  he  preferred  to  have  us  expend  our  strength  in  the  unequal 
cotite.st  over  mud  and  water,  we  couEd  do  nothing  more  than  protest  and  die 
in  his  service.  We  would  be  glad  to  help  make  the  roads  better  if  he 
would  only  let  us.  but  there  were  so  man\  people  \\'ho  preferred  to  let  the 
roads  alone  in  wet  weather  and  wait  till  they  dried  out,  that  nothing  was 
ever  done. 

Then  again  in  midsummer,  when  there  was  not  nuich  to  do,  or  late 
in  the  fall  after  the  crops  were  in.  the  farmers  thought  it  was  fun  to  have  a 
little  political  picnic  on  the  road.side,  and  scrape  up  the  mud  from  the  ditches 
to  the  crown,  and  to  throw  the  stones  and  rubbish  into  the  ruts,  while  the 
county  gave  them  credit  for  their  taxes.  If  we  had  our  way  we  would  kick 
all  the  .stones  out  of  the  earth  roads  and  have  the  drains  kept  open  all  the 
year,  while  the  tires  of  the  wheels  would  be  widened  to  reduce  the  pressure 
on  each  square  inch  and  make  the  wagon  act  as  a  road  preserver  instead  of 
a  road  destroyer. 

It  makes  a  great  difference  to  us  if  we  have  to  draw  heavy  loads  on  tires 
that  cut  through  the  top  cru.st  or  .sink  into  the  sand  and  mud — we  can't  go 
so  fast  nor  pull  so  much,  for  we  are  all  the  time  trjingto  get  on  the  surface, 
which  is  forever  sinking  under  us,  and  our  owner  is  paying  for  ever>'  inch 
we  move,  in  wa-sted  energy,  money  and  patience.  Then,  again,  the  railroad 
train  is  idle  becau.se  we  cannot  reach  the  station,  and  the  cars  are  held  to 
^tore  goods  that  cannot  be  unloaded,  while  the  abundaut  surplus  of  the 
sreal  crops  cannot  be  moved  because  there  are  not  enough  cars  in  motion. 
When  the  waterways  open  to  navigation  then  the  freights  will  be  lower, 
though  it  costs  no  more  to  haul  the  load,  and  the  railroads  will  lose  a  large 
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part  of  their  profits  because  the  roads  were  so  bad  that  we  could  uot  haul 
the  grain  ouL  I  often  wonder  why  instead  of  building  so  many  branch 
railroads,  that  don't  pay  expenses,  the  railroad  companies  don't  improve 
some  of  our  trunk-line  highways,  so  we  can  travel  them  any  day  of  the 
year  Avith  ease  and  thus  stinitdate  local  business  and  keep  their  own  rolling 
slock  in  motion,  I  think  it  would  prove  to  be  a  very  good  investment  for 
the  railroads  and  for  the  countrj.  I  can  remember  the  festive  days  of  the 
old  National  Pike,  when  the  Concord  and  Troy  stages  went  bowling  along 
at  the  rate  of  ten  miles  an  hour,  including  stops,  and  the  Conesloga  freight 
wagons  rolled  over  the  mountains  to  the  music  of  their  yokes  of  bells. 
The  old  pike  with  its  20  per  cent,  dividends  paid  for  itself  many  times 
over,  while  our  present  earth  roads  have  to  be  paid  for  every  few  years  by 
being  almost  rebuilt  and  are  even  then  scarcely  better  than  a  hog-wallow  in 
many  places. 

It  is  true  my  reflections  may  not  be  worth  much  to  intelligent  obser\'ers, 
for  I  am  but  a  slave,  born  to  labor,  bought  for  a  price,  and  valuable  only  for 
what  I  can  do.  but  I  know  that  if  my  master  were  wise  he  would  improve 
all  the  parts  of  his  machine,  viz.:  the  road,  the  wagon,  and  the  motor,  so  as 
to  get  much  more  useful  work  out  of  the  fuel  he  feeds  to  me.  If  I  did  not 
have  to  overcome  so  much  gravity,  cohesion  and  friction  in  the  shape  of 
grades,  nnid  and  poor  construction.  I  could  carry  a  much  greater  load  in  less 
time  and  with  less  fatigne  and  could  save  him  at  least  one  horse  out  of 
three.  We  would  all  be  better  fed,  live  longer  and  do  more  work  for 
less  money. 

You  may  remember  how  Haalam  beat  his  ass,  because  three  times  he 
turned  aside  from  the  obstructions  in  the  way  that  he  might  save  his  rider's 
life;  (if  you  do  not.  read  Numbers  xxii.)  and  yet  even  to-day  our  owners  are 
so  blind  to  their  own  interests  and  so  hampered  by  prejudice  and  unwilling 
to  trust  to  the  native  instincts  with  which  God  has  endowed  us.  that  they 
often  force  us  to  the  wall,  dump  us  over  the  bank  into  the  river,  or  drive  us 
into  a  quicksand  or  ditch ;  and  if  we  refuse  we  are  beaten  almost  to  death 
with  fence  rails  and  kicked  till  we  are  sore.  Why.  only  a  few  months  ago, 
one  of  my  friends  was  mired  down  in  an  innocent  looking  country  road 
and  before  he  could  be  supported  by  running  rails  under  him  he  was  suf- 
focated ;  yet  instead  of  draining  and  arching  over  this  spot  it  was  repaired 
by  the  country  road  doctor  by  spreading  a  few  cornstalks  over  it.  and  called 
a  finished  job.  These  are  facts,  my  reader,  and  I  always  heave  a  sigh  of 
relief  when  I  am  safely  within  my  stable  walls,  as  you  see  me  in  the 
picture.  These  things  ought  not  so  to  be.  But  the  reform  must  begin  at 
the  politician,  and  in  the  meantime  yuir  nicraorialist  must  ever  bray: 
"Work,  for  the  night  is  coming." 

Prof.  Lewis  M.  Haupi,  Consulting  Engineer. 
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HE  circumstances  surrounding  the  growth  of  most  Amer- 
ican manufacturing  plants.,  until  within  the  last  few  years, 
have  heen  such  as  to  prexcnt  the  introduction  of  any 
decidedly  typical  plan  to  which  others  might  be  referred 
by  way  of  comparison.  As  many  factories  were  huilt 
with  the  expectation  of  using  water  power,  steam  only 
being  added  when  it  was  found  that  the  water  was  deficient 
in  quantity  during  part  of  the  year,  the  addition  was  made 
in  such  a  way  as  merely  to  eke  out  the  walersupppi}',  and 
of  course  in  such  a  manner  as  to  interfere  as  little  as  possi- 
ble with  the  principal  power.  Many  others  were  started  on 
a  small  scale,  the  original  engine  being  first  perhaps  replaced  by  a  larger  one, 
and  if  the  growth  demanded  it.  others  were  added  in  such  numbers  as  were 
needed  and  in  such  locations  as  the  necessities  of  the  case  required.  Of 
course  in  all  such  installations,  while  perhaps  the  best  results  attainable 
under  the  cicumstances  were  reached,  the  manner  in  which  the  various  ad- 
ditions were  forced  on  the  proprietor  prevented  an\lhing  like  a  well  con- 
ceived plan  from  being  formed  ami  carried  out,  the  "'plant"  growing  by 
accretion  rather  than  development. 

More  recently,  however,  many  of  these  successful  corporations,  find- 
ing their  present  quarters  still  too  small,  and  the  needed  property  ad- 
joining theirs  so  high  in  price  as  to  render  its  purchase  undesirable,  have 
secured  new  locations  for  their  factories  and  consequently  have  erected,  or 
are  about  to  do  so,  new  plants  containing  the  latest  ideas  as  to  successful 
engineering  practice.  As  the  available  water  powers  are  to  a  large  extent 
already  in  use,  most  new  plants  have  to  depend  upon  steam  alone  for  their 
motive  power,  and  so  the  selection  of  a  site  must  be  largely  dependent  upon 
ready  access  by  either  rail  or  water,  preferably  by  both,  thus  securing  the 
deliven,-  of  the  necessary  fuel  at  the  lowest  possible  cost. 

A  plentiful  supply  of  water  for  tlie  boilers,  and  if  possible,  also  for  con- 
densing purposes  is  also  a  very  desirable  feature  of  a  site,  and  the  quality 
of  the  water  as  to  its  scale-forming  ingredients,  or  the  lack  of  them,  is  also 
of  considerable  importance,  although  the  engineer  in  charge  is  very  often 
left  to  wrestle  with  that  part  of  the  problem  after  the  erection  of  the  plant, 
the  owner  generally  thinking  he  has  fulfilled  his  part  if  he  provides  a  more 
or  less  abundant  supply  of  water  without  any  particular  reference  to  its 
quality. 

The  location  having  been  decided  upon  and  the  amount  of  power  to  be 
(4J 
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It^tiired  beinif  known,  the  next  question  for  consideration  is  the  size  of  the 
power  units,  which  again  depends  upon  the  construction  of  the  factory 
building  or  building^s,  which  in  turn  is  determined  by  the  product  and  its 
method  of  manufacture.  For  instance  in  a  flour  mill  where  the  building  is 
generally  so  constructed  as  to  have  the  whole  process  in  stories  piled  above 
one  another  (in  the  larger  ones  to  the  hight  of  five  or  more  stories)  a  single 
lar^e  engine  is  commonly  employed  to  drive  the  w^hole  of  the  required  ma- 
chinery*, although  very  oflen  as  the  grain  is  stored  in  an  elevator  apart  from 
the  mill  building  a  separate  smaller  engine  is  used  to  do  the  grain  handling 
and  cleaning  and  is  commonly  so  managed  as  to  be  used  during  the  day- 
only.  In  the  very  largest  mills  this  system  is  still  further  extended  by 
putting  the  mill  machinen,'  up  in  two  distinct  sections  each  with  its  separate 
engine  and  so  arranged  that  each  part  may  be  operated  independeully  of 
the  other,  thus  providing  a  way  of  shutting  down  for  repairs,  or  on  account 
of  the  markets,  without  the  necessitj-  of  running  their  engines  without  a 
regular  load. 

In  many  other  industries  where  the  same  conditions  prevail,  that  is, 
where  the  operations  are  such  that  they  must  all  go  on  at  the  same  time, 
and  as  nearly  as  possible  at  the  same  rate  of  speed,  a  similar  system  prevails, 
for  the  ver>'  good  reason  that  the  wastes  in  a  large  engine,  other  things 
being  equal,  are  less  then  they  would  be  in  a  number  of  smaller  ones  aggre- 
gating the  same  amount  of  power. 

When  the  methods  of  manufacture  are  such,  however,  as  are  preferably 
carried  on  in  a  number  of  separate  and  distinct  buildings  the  problem  of  the 
power  plant  becomes  more  complicated  and  the  solution  becomes  largely  one 
of  compromises.  When  the  buildings  are  nearly  adjacent,  a  line  shaft  may  be 
run  from  one  to  the  other,  an  engine  may  be  put  in  for  each  department  sup- 
plied with  steam  from  the  central  battery  of  boilers,  or  from  an  independent 
boiler,  or  some  form  of  wire  manilla  rope  transmission  may  be  employed  or, 
as  in  some  of  the  more  recent  examples,  electricity  may  l>e  used  as  the 
transmitting  agent.  Where  the  amount  of  power  required  is  not  large  and 
the  location  suitable,  a  line  shaft  is  probably  the  most  convenient  method  of 
conveyance,  although  it  is  freely  admitted  that  the  manner  in  which  these 
are  often  put  up  and  attended  to — -or  rather  neglected — makes  them  very 
wasteful  of  power. 

It  is  doubtful  if  the  device  of  a  seijarate  engine  is  ever  to  be  recom- 
mended, although  at  least  one  prominent  firm  of  engine  builders  seem  to 
favor  that  method, but  it  would  seem  to  be  indefensible  from  the  standpoint 
of  economy  of  steam,  which  means  coal,  which  again  means  money. 
Within  certain  limits  rope  Iransmi.ssion  seems  to  offer  the  easiest  solution 
for  the  greatest  number  of  problems,  as  it  can  be  arranged  so  as  to  dri^'e 
shafts  at  almo!5t  any  angle  and  at  any    reasonable  distance,  thus  permitting 
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its  use  where  carrjnng  the  power  by  a  Une  shaft  would  invoh'e  too  much 
friction  and  also  taking  it  in  such  quantities  as  to  render  uniiecessan.-  the 
expense  of  another  enj^iue  and  at  a  comparatively  small  outlay.  It  is  not 
to  be  expected  that  all  problems  to  be  met  with  in  this  rather  iirtricate 
subject  will  be  properly  solved  at  the  start,  and  there  are  probably  many 
manufacturing  firm,  who  find  themselves  to-day  in  the  predicament  which 
confronted  the  travek-r  who,  incjuirin^  his  way  to  his  destination,  was  told 
that  there  were  two  roads  which  he  might  take  ;  asking  further  as  to  which 
was  the  best,  he  was  assured  tliat  whichever  he  took  he  would  wish  before 
he  got  through  that  he  had  taken  the  other  I 

As  to  the  latest  thing  in  power  transmission,  the  use  of  electricity,  it  is  to 
be  remarked,  that  so  far  as  its  use  in  factories  is  concerned  it  seems  to  be 
confined  as  yet  to  the  electrical  manufacturing  companies  themselves,  largely 
perhaps,  because  of  the  great  first  cost  of  such  p<nver  installations  which 
of  coursv  these  companies  have  at  manufacturers'  cost,  while  other  buyers 
have  to  pay  a  good  round  profit.  As  these  installations  do  not  differ  in 
principle  from  a  numlier  of  cases  in  Europe  where  the  power  of  waterfalls 
is  thus  carried  for  long  distances  before  being  used,  there  is  no  reason  to 
doiibt  their  capabilities  from  a  mechanical  point  of  view,  the  only  question 
being  one  of  comparative  cost,  which,  reduced  to  its  last  terms,  is  simply 
whether  the  saving  in  fuel  and  other  running  expenses  will  pay  for  the 
greater  original  investment  required,  but  until  the  method  becomes  a  little 
more  common  and  is  in  use  by  those  who  have  no  interest  to  serve  in  indis- 
criminate praise  the  necessar\'  figures  on  which  to  base  a  comparison  with 
other  methods  will  not  be  attainable. 

F.  Riddell. 
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HE  first  question  in  building  stone  pavements  is  one  which  ap- 
plies to  all  roadways;  the  amount  of  wear  which  it  must  sustain, 
the  cost  of  construction,  and  the  cost  of  maintenance.  I  put 
cost  of  the  maintenance  last  advisedly.  It  should  be  the  amount 
character   of   travel,  and    the   consequent  cost  of  repairs,  which   de- 
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termines  the  character  of  covering  to  be  laid. 
A  ver>'  costly  pavement  which  will  successfully 
stand  the  wear  of  travel  and  cost  a  minimum  sum 
for  maintenance,  is  cheaper  than  one  of  moderate 

cost  which  soon  crushes  under  pressure,  or  needs 

A  3  con.stant  and  costly  repairs.     All  pavements  need 

constant  repairs,  but  the    cost  of  such    attention  is   much    less   in    some 
cases  tlian  in  others. 

Aside  from  these  general  considerations  there  are  specific  ones  which 
relate  to  special  roadwa)'s.  Those  influencing  stone  coverings  are  im- 
portant but  not  numerous.  They  relate  to  the  character  of  stone  to  be 
used,  and  their  adaptation  to  street  wear.  Man}-  kinds  of  stone  have  been 
used  for  street  coverijigs,  but  experience  has  proved 
that  soDje  varieties  possess  decided  advantages  over 
others.  The  general  cvistom  is  to  use  the  stone  which 
is  nearest  at  hand — thai  which  is  cheapest,  because  of 
its  nearness  to  the  place  of  use.  This  is  ofteti 
poor  economy.  A  stone  which  will  do  well  with 
ordinary  travel  is  not  worth  the  cost  of  laying  where 
the  travel  is  exceptionally  hard.  A  stone  which  will  last  in  a  dry  climate 
or  in  sunny  streets  should  never  lie  laid  where  there  are  frequent  rains  or 
in  narrow  streets  where  the  sun  only  strikes  for  a 
short  time  each  day.  Thus  we  may  di\'ide  stones  accord- 
ing as  they  will  stand  the  pressure  of  heavy  travel,  as 
to  the  slipperiness  which  they  develop  when  mnist, 
and  as  tu  llie  ease  with  which  they  may  be  worked 
or  made  into  pavements.  The  question  of  cost  can- 
not here  be  considered.     It  is  loo  often  a  local  ci>nsideration. 

Firm  sandstone  possesses  sufficient  resistance  for  any  but  exceptionally 
hard  wear,  are  readily  worked  into  shape,  thus  reducing  the  cost  for  labor, 
and  do  not  readily  become  slipperv.     Thus  they  possess  excellent  qualities 
(7) 
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for  road  coverings.  Basalt,  porphyry  and  litneslouc.  possess  a  tolerable 
degree  of  durability,  but  are  somewhat  difficult  in  working,  because  they 
crack  readil>'.  They  also  become  slipperA'  ver^'  soon.  These  stones  are 
often  u.sed  in  city  streets,  and  make  good  average  pa>emeuts  where  the 
conditions  of  wear  are  simply  ordinary'.  But  even  then  they  must  not 
be  used  in  places  where  the  inclination  is  great  because  of  the  slipperi- 
ness  which  Ihcy  soon  acquire.  The  best,  but  at  the  .same  time  highest- 
priced  pavements,  are  those  made  of  granite,  quartz  or  syenite.  These 
— yj^ifK  stones  possess  the  greatest  durability,  and  are 

not    flattened    by    pressure.     But    the    cost  of 
__,—,?«   working  so  firm  a  material  limils  their  use  to 
;  '   places  where  the  travel  is  exceptional.     I  have 

j  —  '    il  ■      given  the  general  characteristics  of  the  broad 

I  r.'''{f,i\.  classes    of  stones    as   experience   has    shown 

them.  However,  the  engineer  must  judge  of  the  stones  at  hand  by  what 
experience  dictates.  Local  differences  in  climate  as  well  as  in  the  rock 
at  hand  dictates  what  selection  should  be  made.  Such  stone  should  be 
selected  as  will  witlistand  pressure,  without  cracking;  as  does  not  attain 
such  a  degree  of  slipperiness  as  to  render  travel  difficult  or  dangerous: 
and  which  can  be  readily  worked  into  blocks  which  wnll  fit  together  and 
insure  an  even  surface  for  all  time;  and  all  this  at  a  reasonable  ex- 
penditure.     The   question   of   covering    being  decided,  that  of  foundation 
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requires  serious  and  honest  consideration.  At  first 
sight,  the  stonemason  may  think  that  this  matter  of 
foundation  does  not  concern  him.  There  is,  however,  no 
matter  so  vital.  It  is  upon  the  foundation  that  the  life, 
the  smoothness  and  general  satisfactory'  conditions  of  the 
the  pavement  depend.  No  amount  of  skill,  no  amount 
of  honest  endeavor,  can  make  a  lasting,  satisfacton,'  pavement  if  the  founda- 
tion be  cheap  and  poor.  It  must  be  remendjered  that  there  is  no  road  cover- 
ing known  but  will  wear  out.  There  is  none  but  will  need  repairs  before  it 
has  been  laid  many  months.  The  ver\-  fact  that  the  surface  takes  all  the 
pressure  and  wear  nf  travel  necessitates  its  wearing  out.  The  one  part  of 
a  pavement  which  can  he  made  permanent  is  that  which  lies  between 
the  top  covering  and  the  ground.  Again,  a  firm,  well-laid  foundatioti 
upholds  and  keeps  rigid  the  surface,  thus  decreasing  the  wear  upon  it,  keeping 
it  in  better  condition  for  travel  and  lengthening  its  life. 

I  said  that  the  foundation  might  be  practically  permanent.  The  cities  of 
Europe  where  stone  and  other  pavements  have  been  laid  on  a  poor  foundation 
]ui\e  prtned  that,  not  only  miist  the  stone  covering  be  quickly  removed,  but 
that  the  foundation  must  be  renewed.  Where  the  proper  foundation  has  been 
laid,  when  through  the  necessities  of  the  wear  the  covering  is  worn  out.  il 
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alone  is  removed,  and  a  new  one  Iniil  upon  the  old  foundation  at  a  minimum 
cost  for  a  practically  new  street.  Thus,  through  the  length  of  life  of  the 
first  covering,  through  the  generally  more  satisfactory  state  in  which  it  re- 
mains, through  the  decreased  cost  tjf  repairs,  and  because  of  the  greatly  re- 
duced cost  at  which  the  second  pavement  may  be  made,  it  has  been  found  the 
cheapest  and  best  investment  to  lay  the  good  foundation.  The  one  permaneTit 
investment  which  can  be  made  in  street  coverings  is  in  foundations.  All 
else  is  necessarily  temporar>\     All   coverings  must  be  renewed.      In  the 

preparation  of  foundations  for  stone 
pavements  the  ground  nuLst  first  be 
prepared  by  giving  it  the  same  crown 

,^    '^,^oo<>oc^>o-o<.<>'> ^'^   ^^^  finished  street  is  to  have.     It 

^^^^^^^^^^^^  should    then  be   carefully   rolled    and 

'— — ' ^^  allowed  to  thoroughly  dry.     The  gen- 

era!  practice  in  German  cities  is  to  then  lay  first,  a  layer  of  broken  stone. 
then  one  of  washed  gravel  and  finally  one  of  cement.  These  foundations 
vary  all  the  way  from  twelve  to  twenty  inches  in  thickness.  It  is  not 
po-ssible  to  say  definitely  that  one  foundation  or  another  is  the  particular 
one  used,  or  the  one  which  has  received  the  highest  connnetidation. 
Foundations  of  giravel  and  broken  stone  of  a  depth  of  from  sixteen  to  twenty 
inches  have  been  used  in  Berlin.  Yet  others  in  which  concrete  and 
broken  stone  haA'e  been  used  are  by  no  means  unknown  in  that  city. 
In  nearly  every    cit\'  we  find  details  of  differences    in  foundations   often 

because  of  the  difference  in  the  natural  bed.  though     

at  times  because  of  a  difference  of  opinion  and 
differences  in  judgment  as  to  what  is  right.  How- 
ever, it  is  well  to  understand  that  there  is  never 
any  question  but  that  the  foundation  should  be 
deep   and    solid ;  that    it    should    be    unresisting. 
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There  is  no  division  on  this  (juestion.  The  differences  are  as  to  petty 
detail  and  not  as  to  the  general  principles,  which  affect  solidity.  As  long 
as  a  foundation  can  be  made  solid,  enduring  and  uniform,  the  details  are 
unimportant. 

In  Glasgow  the  foundations  vary  from  seven  to  eight  inches.  Usually 
they  are  of  broken  stone  and  bitumen ;  or  broken  stone  mixed  with  con- 
crete which  is  really  a  broken  stone  concrete.  Oftentimes  the  stone 
blocks  are  laid  in  and  surrounded  with  bitumen.  The  reputation  of  any 
stone,  no  matter  how  well  adapted  to  paving,  will  suffer  if  the  foundation 
be  not  strong.  The  public  does  not  see  below  the  surface.  If  the  founda- 
tion is  bafl,  the  people,  seeing  only  the  top  stone  say :  "Give  ns  no  more  of 
it.     It  is  a  bad  covering." 

There  is  not  a  little  to  be  said  on  the  subject  of  curhings.     This  seems  the 
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part  of  a  street  which  requires  the  least  consideration.  Yet  the  engineers 
in  Germany,  Holland,  France  and  Scotland  give  this  matter  serious,  rational 
consideration.  In  many  cities  in  the  countries  named  comparatively  few 
high  curbs,  such  as  are  almo.st  universal  here,  are  found.  The  necessarj' 
.strength  which  a  curb  gives  to  the  side  of  the  roadway  is  added  to  by  a  sur- 
face which  is  perfectly  .smooth.  Fig.  i,  shows  how  this  is  done.  The 
.shaded  parts  indicate  what,  for  want  of  a  better  name,  we  mu.st  call  the 
curb  stones.  The  Germans  have  a  specific  name  for  this  kind  of  pro- 
tection to  the  edge  of  streets.  These  stones  are  about  thirteen  inches  in 
thickness,  and  thus  sink  deeply  enough  into  the  foundation  to  insure  strength 
to  the  edges.  A  and  B,  in  Fig.  i ,  show  the  better  methods  of  laying  the.se 
stones  so  that  they  bind  the  pavement  the  most  .strongly.  C  and  D  in  Fig.  2, 
are  faulty,  first,  becau.se  they  do  not  bind  the  pavement  well,  and  because  the 
wheels  of  vehicles  driving  lengthwise  readily  moves  them  from  place,  caus- 
ing a  decided  defect  in  the  pavement. 

Four  methods  of  laying  high  curbs  is  shown  in  Figs.  3,  4,  5  and  6.  The 
height  above  the  roadway  of  the  curb-stones  should  not  be  greater  than 
eight  inches,  because  of  the  difficulty  of  stepping  from  the  street  to  the 
pavement  when  they  are  higher.  More  than  one  accident  has  occurred  in 
slippery  times  through  the  inability  of  a  foot  passenger  to  step  over  high 
curbs.  The  stones  should  sink  into  the  foundation  not  less  than  ten  inches 
below  the  surface  of  the  covering.  The  reason  is  obvious.  Fig.  3  .shows  a 
ver>'  common  method  of  laying  pavement  up  to  the  curb.  Fig.  4,  shows 
one  much  better,  perhaps  the  best  known.  Figs.  5  and  6  give  two  of  kindred 
forms  which  have  been  u.sed  abroad,  just  why  is  not  obvious,  unless  because 
of  added  beauty.  The  first  cost  is  much  greater,  and  they  have  been 
found  to  so  readily  loosen  through  the  pressure  of  vehicles  that  their  u.se 
is  almost  entirely  prohibited  by  city  governments  in  Germany.  Fig.  7,  gives 
accepted  forms  of  curb-stones  before  laying. 

All  curb-stones  should  be  close-fitting  at  the  top  for  from  one-half  to  one- 
third  their  depth.  Below  that  there  should  be  slight  crevices  left  between 
the  stones  that  any  water  which  may  get  into  foundation  may  be  readily 
run  away. 

Louis  H.  Gibson. 
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"And  lavish  Katiirr,  wondrous  in  hrr  mig'ht. 
Gave  of  her  best  and  s«t  no  oiilwnrd  homids.' 

READERS  of  Stone  have  been  told  of  the  wondrous  natural  resources 
of  mineral  wealth  which  only  await  development  all  over  Vermont, 
and  incidentally  individual  towns  have  here  and  there  been  alhided 
to  as  furuishiug  examples  of  the  golden  opporlunitie.s  which  await 
the  capitalist  who  will  apply  his  means  to  the  development  of  these  re 
sources.  Conspicuous  among  the  towns  thus  favored  stands  Rutland,  the 
greatest  marble  producing  city,  or  the  center  of  the  greatest  uiarble  produc- 
ing region  of  the  world :  and  Barre.  that  phenomenal  wonder  among  New 
England  towns  as  regards  its  growth  during  the  past  two  decades.  They 
have  succeeded  because  capital  has  been  attracted,  and  on  the  principle  that 
like  attracts  like,  after  a  town  has  a  start,  it  is  comparatively  easy  for  it  to 
climb  rapidly  the  grade  of  development  and  prosperity. 

But  leaving  those  towns  for  the  preseut  which  have  such  a  past  behind 
them  and  a  future  w^hich  will  surpa.ss  even  the  rosiest  dreams  of  their  most 
sanguine  admirers,  we  find  a  larger  number  of  X'erniont  towns,  which,  as 
yet  have  had  no  recognition,  and  are  struggling  along  toward  the  develop- 
ment and  the  utilization  of  material  resources  lavished  upon  them  by  nature 
when  the  foundations  of  the  world  were  laid.  The  past  few  years  ha.*-  seen 
more  of  such  towns  coming  to  the  front  than  in  the  hundred  years  which 
have  preceded,  and  the  next  few  years  will  see  a  development  of  such  towns 
in  Vermont  which  will  astonisli  the  boomers  of  Fort  Payne  and  New  Eng- 
land City  in  the  South. 

Windsor  county  has  always  lieeti  looked  upon  as  a  bed  of  mineral  wealth 
and  standing  up  near  the  head  of  the  twent\'-four  towns  is  Weathersfield. 
situated  in  the  southeastern  part,  bordered  by  the  Connecticut  river  on  the 
east  and  bounded  on  the  north  by  the  mountain  and  foot  hills  of  Ascutney, 
3.320  feet  high.  Tlie  town  forty  years  ago  was  one  of  the  principal  manu- 
facturing centers  of  the  state  and  the  five  villages  were  busy  hives  of  indus- 
try. It  is  cut  in  two  near  the  western  border  by  Black  river  which  furnishes 
numerous  valuable  water-pow*ers  of  sufficient  strength  to  turn  the  wheels 
of  almost  any  sized  maiuifactor}'  one  might  wish  to  build.  A  few  only  are 
utilized  and  those  remaining  vacant  are  enough  for  all  the  requirements  of 
manufactories  that  may  come. 

The  town  is  divided   into  several  sections  by  high  hills  and  it  is  in  these 
(III 
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hills  that  one  is  most  interested  at  present.  In  their  bosoms  lie  resources, 
which  if  developed  would  make  Weathersfield  another  Barre  and  put  all  of 
her  citizens  above  the  necessity  of  daily  work.  In  a  small  de^ee  these 
resources  are  being  de\'eloped  and  as  the  demand  for  products  of  the  quar- 
ries increases  there  is  every  reason  to  suppose  that  the  resources  here  \y\x\% 
idle  will  be  taken  from  their  hiding  and  used  for  man's  comfort. 

Numerous  causes  have  conspired  to  prevent  this.  Of  only  two  of  which 
is  it  necessary  to  speak — first  lack  of  knowledge  concerning  the  value  of 
the  rock  beneath  the  surface  and  second  the  lack  of  railroad  facilities  to 
furnish  adequate  transportation  without  using  all  the  profits  in  hauling  by 
team.  Both  of  these  causes  are  now  removed,  or  will  be  soon.  A  sufficient 
knowledge  of  the  value  of  the  deposits  is  now  prevalent  and  n  railroad  has 
been  sur\-eyed  which  will  connect  the  town  with  two  important  systems 
having  terminals  in  Boston  and  New  York.  When  that  road  is  built  the 
objection  to  undertaking  to  work  the  quarries  extensively  will  be  past  and 
development  will  be  as  rapid  as  that  of  Barre  or  Rutland.  The  quarries 
are  equally  exhaustless  and  capital  will  be  equally  plentiful. 

The  survey  for  the  railroad  from  Cavendish  enters  the  town  near  Black 
river  and  follows  it  to  the  village  of  Lower  Perkinsville  thence  down  to  the 
Springfield  line  and  on  to  the  village  of  Springfield,  giving  Weathersfield 
about  five  or  six  miles  of  road  within  its  limits.  This  will  be  somewhat 
augmented  by  side-tracks  as  they  are  needed  and  the  equipment  will  include 
all  the  facilities  which  make  economical  railroading  possible.  Some  idea  of 
the  value  of  the  mineral  deposits  may  he  gathered  from  the  engineers' 
report  after  making  a  careful  sur\ey  for  the  road.  The  total  traffic  after 
building  will  pay  the  interest  on  one  million  dollars  at  6  per  cent.  Of 
this  Weathersfield  will  furni.sh  2  per  cent.  The  opportunities  for  future 
development  are  such  that  the  new  line,  as  sun'eyed.  with  a  total  length  of 
29  miles,  will  develop  more  traffic  in  freight  than  the  entire  Rutland  rail- 
road, with  a  length  of  119  miles,  excluding  the  villages  of  Rutland  and 
Bellows  Falls.  To  build  this  road  the  town  of  Springfield  has  guaranteed 
aid  in  the  sum  of  $40,000  and  Weathersfield  has  voted  $15,000,  when  the 
road  shall  be  built  and  trains  running  through  the  town.  Individual  sub- 
scriptions bring  the  total  up  to  nearly  $100,000,  and  New  York  capitalists 
have  agreed  to  guarantee  the  remainder  of  the  $495,000,  necessary  to  put 
the  road  in  shape  and  set  trains  in  motion.  Some  technicalities  yet  remain 
to  be  settled  and  then  work  will  immediately  begin.  It  is  expected  that 
everything  will  be  ready  in  two  years  from  the  titne  work  is  begun. 

The  mineral  resources  of  the  town  comprise  unlimited  depo.sits  of  work- 
able gneiss  and  granite  in  Ascutney  mountain^  vast  quantities  of  cement 
limestone  at  Anisden  ;  granite  on  Pine  Hill ;  granite,  marble  and  limestone 
on    Hawks*  mountain    and    soapstone.  which    for   some   purposes  has  no 
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known  equal.  To  speak  of  all  of  these  deposits  as  unlimited  really  conveys 
but  little  idea  of  the  enormous  amounts  represented-  Ascutney  mountain 
is  more  than  3,000  feel  high.  The  line  between  Weathersfiekl  and  Windsor 
goes  over  the  top  of  it,  leaving  one-half,  or  a  little  less,  in  Weatlieryfield. 
The  granite  on  the  surface  gives  abundant  evidence  of  the  value  of  the 
stone  underneath.  The  Windsor  side  has  been  worked  somewhat  and  now 
a  company  is  preparing  for  extensive  operations  as  soon  as  roads  can  be 
built  and  the  preparations  for  economical  labor  completed.  There  are  three 
colors  of  stone.  One  is  a  light  gray,  something  similar  to  the  light  gray 
Barre  stone  and  not  materially  unlike  specimens  taken  from  the  Quincy 
quarries.  Another  variet>'  is  green,  appearing  in  the  arrangement  of  its 
colors  something  like  a  moss-agate,  and  the  third  variety  is  a  beautiful  pink 
fihade  varjang  in  tone  from  light  to  dark.  All  these  colors  can  be  found 
within  easy  working  distance  of  the  surface  and  are  all  valuable  for  particu- 
lar purposes.  The  gneiss  which  surrounds  the  granite  and  comprises  a 
larger  part  of  the  formation  of  the  mountain  is  good  for  building  stone  and 
has  been  utilized  for  that  purpose  to  some  extent.  The  development  so  far 
has  been  largely  on  the  Windsor  side,  but  there  are  indications  that  the 
Weathersfield  side  will  be  opened  before  long,  especially  since  it  has  been 
decided  that  a  railroad  is  coming. 

At  Amsden  is  a  whole  village  founded  on  lime.  Hon.  Charles  Anisden, 
the  owner,  has  built  up  the  village  and  business  from  almost  nothing,  since 
he  was  seventeen  years  old.  He  and  his  father-in-law  began  the  burning  of 
cement  lime  there  forty  or  more  years  ago  and  from  that  small  begiiuiing 
has  grown  a  village  of  scores  of  inhabitants,  all  working  in  the  quarries  and 
engaged  in  accessor^'  occupations.  Mr.  Amsden  burns  his  lime  in  two 
improved  Sherman  kilns  and  his  output  is  from  12,000  to  15,000  barrels 
a  year.  The  deposits  where  he  has  worked  for  years  are  in  a  hill  just  back 
of  the  village  and  show  no  sign  of  being  exhausted.  A  new  industry  has 
been  added  .since  the  introduction  of  paper  making  by  chemical  process — 
the  shipping  of  rough  rock  to  be  used  in  sulphite  mills.  The  only  thing 
to  retard  this  part  of  the  enterprise  has  been  the  lack  of  transportation 
facilities  which  will  soon  be  overcome. 

Mr.  Amsden  has  no  monopoly  of  ownership  of  limestone  ledges  just  as 
suitable  for  cement  lime  as  the  ones  first  opened.  All  up  and  down  the 
range  of  hills  in  which  his  quarries  are  situated  are  out-croppings  which 
have  no  limit  and  constantly  grow  better  as  lower  depths  are  reached.  On 
the  southern  extremity  of  Pine  Hill,  a  curious  geological  formation  near  the 
western  side  of  the  town,  there  was  formerly  .some  ledges  worked  to  a 
limited  extent,  but  haii'e  been  abandoned  for  years.  The  stone  is  a  beauti- 
ful white  color  and  lakes  a  polish  not  unlike  marble.  The  entire  hill  is  full 
of  limestone,  and,  being  near  the  surveyed  railroad,  it  will  be  developed 
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shortly.  It  would  not  surprise  those  who  have  examined  the  rock  if  a 
good  quality  of  marble  was  found  at  no  great  depth  below  the  surface. 
Across  Black  river  one  finds  euorinous  deposits  of  limestone  on  the  eastern 
slope  of  Hawks'  mountain,  a  portion  of  them  being  only  a  few  rods  from 
the  railroad.  In  connection  with  it  is  found  a  stone,  which  from  surface j 
indications,  and  a  survey  made  with  powder  a  short  time  ag:o,  seenis  to  be 
marble.  The  color  is  white,  sometimes  shading  into  pinks  and  blues,  A 
polished  specimen  shows  as  much  intrinsic  beauty  as  much  of  the  Rutland 
marble  used  for  monumental  work.  The  bits  lying  about  on  the  ground 
weather  well  and  do  not  discolor  badly.  The  ledges  are  owned  by  Mr. 
Charles  D.  Walker,  who  apparently  has  a  fortune  in  his  mountain  pasture, 
previously  thought  of  little  value  excepting  for  the  mriintenance  of  sheep. 
Besides  this  there  are  untold  quantities  of  good  building  and  flagging  stone 
and  all  is  within  15  rods  of  the  proposed  railroad  line.  Few  such  deposits 
are  found  even  in  Weathersfield. 

Following  the  river  up  from  here  one  comes  to  Upper  Falls,  an  unused 
water-power  owned  by  the  Call  Manufacturing  Company,  of  Perkinsville. 
Not  far  from  it  on  the  northern  slope  of  Hawks*  mountain  are  immense 
deposits  of  lime  and  in  years  past  lime  kilns  were  built  not  far  from  the 
power  and  lime  burned  to  some  extent.  It  has  long  been  idle,  however, 
and  the  kilns  are  in  ruins.  The  whole  northern  side  of  the  mountain  is  a 
mass  of  lime.  At  least  such  is  the  case  where  the  stone  has  been  denuded. 
Fortunes  await  those  who  will  develop  the  resources  which  have  lain  so 
long  concealed. 

At  Perkinsville  are  the  soapstone  quarries  the  annual  output  of  which  is 
one  of  the  great  products  of  Weathersfield.  These  quarries  are  owned  by 
Gen.  Charles  Williams,  of  Manchester,  N.  H.,  the  largest  dealer  in  soap- 
stone  in  the  world.  There  are  two  quarries,  the  larger  one  situated  just 
over  the  line  in  Baltimore  and  the  smaller  one  a  sliorl  distance  down  the 
bill  in  Weathersfield.  Only  the  upper  one  is  worked.  There  is  but  little 
question  that  both  are  in  the  same  bed,  though  the  upper  quarry  produces 
by  far  the  best  stone,  especially  for  fire  purposes.  A  large  gang  of  men  is 
employed  and  the  rough  blocks  are  carted  by  team  to  the  village  a  mile  or 
so  down  the  hill,  where  there  are  two  mills  in  which  it  is  sawed  into  slabs, 
a  larger  portion  of  which  are  shipped  to  the  main  works  at  Nashua,  N.  H. 
A  part  of  the  stone  is  worked  up  into  articles  for  domestic  u.se  comprising 
sinks,  stationary  wash  and  bath-tubs  and  such  other  articles  as  are  u.seful  in 
the  domestic  economy  of  the  household.  A  generation  ago  Hyren  Henr>' 
manufactured  soap.stone  stoves  in  one  of  the  shops  and  such  stoves  are 
made  to  his  day.  The  manufaclor>'  is  not  in  this  town,  however,  though 
some  work  is  done  in  that  department.  The  works  are  to  be  largely' 
increased  as  soon  as  the  railroad  is  built.     H,  H.  Hicks,  the  superintendent 
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of  the  business  is  a  live  man  and  leaves  no  scheme  untried  which  is  for  the 
benefit  of  the  business  or  enhances  the  welfare  of  the  town. 

The  water  power  at  Perkinsville  and  near  it  is  unliuiitcd.  The  only  mills 
now  running  are  the  soapstone  sliops  before  alluded  to.  the  Call  Manufactur- 
ing Company's  mill,  cotton  goods,  and  M.  G.  Robinson's  chair  stock  mill  at 
Lower  Perkinsville.  There  are  numerous  privileges  ready  to  be  utilized  as 
soon  as  development  shall  warrant  it.  The  Call  Manufacturing  Company  is 
managed  by  E.  I.  Call,  a  young  man  of  push  and  energ>'.  who  will  answer 
all  inquiries  relating  to  the  town  and  show  you  around  if  you  visit 
the    place. 

For  building  ptirposes  lumber  of  all  sorts  is  plenty  and  cheap.  In  mak- 
ing the  sur\'ey  for  the  railroad  the  euginetrs  found  in  one  place  pine  trees 
more  than  four  feel  in  diameter  at  the  base,  which  under  the  present  condi- 
tion of  transportation  are  not  worth  cutting  and  hauling  from  the  lots  where 
they  stand.  The  hills  and  mountains  are  covered  with  valuable  timber  and 
building  material  would  be  easily  and  econouiically  produced  as  soon  as 
wanted  and  in  such  quantities  as  are  needed. 

Apart  from  the  knowledge  to  be  gained  of  the  vast  mineral  resources 
awaiting  development,  the  west  side  of  the  town  is  one  of  the  most  pic- 
turesque in  Vermont.  Mountains  and  hills  cut  it  up  into  all  sorts  of  fantas- 
tic shapes,  giving  diversified  scenery  which  never  fails  to  attract  visitors  a 
second  time.  Mountain  and  meadow,  hill  and  vale,  all  are  charming  and 
all  inviting.  The  material  development  which  is  coming  as  this  vast  wealth 
becomes  known,  will  not  be  injured  by  the  attractiveness  of  the  scenery 
among  which  the  manufacturers  and  workmen  must  make  their  homes. 
Churches,  schools  and  social  life  in  general  is  of  the  best  class  of  the  older 
Puritan  type,  modified  by  modern  systems  of  thought  and  living.  The 
little  villages  seem  like  small  paradises  nestled  among  tht;  hills,  often  over- 
shadowed by  high  mountains  as  is  the  case  with  Ascutnev'ville,  which  is 
built  close  under  the  mountain  whose  name  it  bears.  Another  form  of 
village  is  seen  at  Weathersfield  where  the  houses  are  buill  on  the  immense 
meadows  which  stretch  north  and  south  along  the  Connecticut.  Perched 
high  on  the  hills,  two  thousand  feet  above  .sea  level  is  the  little  hamlet  of 
Weathersfield  Center,  a  place  where  all  the  kingdoms  of  the  earth  seem  to 
lie  almost  at  one's  feet.  Amsden  has  been  mentioned  and  Perkinsville  also. 
Each  has  attractions  which  will  commend  it  to  different  tastes. 

Of  the  farmers  it  is  said  that  they  are  more  than  ordinarily  prosperous 
and  enjoy  the  benefits  of  the  good  things  of  this  life  more  than  their 
cousins  in  other  parts  of  the  country.  The  land,  like  all  lime  land,  is 
extraordinarily  fertile  and  produces  abundant  crops  each  year.  A  very 
much  larger  manufacturing  population  could  be  easily  supported  and  the 
farming  portion  of  the  community  hope  soon  to  see  their  mineral  wealth 
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utilized  more  llian  it  is.  To  encourage  those  who  want  to  build  up  indus- 
tries they  exempt  from  taxation  fur  a  term  of  years  and  do  other  thinj 
which  will  help.  Then  ihey  will  have  n  larger  home  market  for  surplus 
agricultural  products,  making  long  journeys  to  distant  manufacturing  towns 
less  necessary,  and  consequently,  the  marketing  of  salable  products  less 
costly  than  at  present. 

Such  is  the  present  of  Weathersfield  and  such  is  the  glimmering  of  the 
brilliant  future  just  dawning  when  the  railroad  shall  be  finished  and  the 
costly  transportation  problem  forever  solved. 

Burton  H.  Allbce, 


THE  STONE  WALL. 


PEOPLE  who  have  seen  many  of  the  wonders  of  Colorado  consider  the 
natural  stone  wall,  from  which  Stouew^all  takes  its  name,  as  one  of  the 
most  interesting.  Broken  and  irregular,  it  yet  may  be  traced  for  a 
hundred  miles.  In  some  places,  it  runs  up  to  a  point  150  feet  perpendicular 
on  one  side,  while  on  the  other  there  is  a  slope  not  difficult  to  climb.  From 
the  top  of  one  of  these  points,  on  a  clear  day,  the  \'iew  is  fine.  Besides  the 
valleys  and  meadows  and  lakes  close  at  hand,  you  may  see  the  Sangre  de 
Christo  range  to  the  west,  always  covered  with  snow :  the  symmetrical 
Spanish  peaks,  about  twenty  miles  to  the  north,  and  Fisher's  Peak,  of  the 
Raton  range,  forty  miles  to  the  east,  looking  like  a  few  great  blocks  laid 
carelessly  on  top  of  each  other. 

Looking  down,  you  will  notice  that  the  wall  seems  to  be  a  dividing  line, 
as  on  the  west  side  the  rocks  and  soil  are  of  a  reddish  color,  while  on  the 
east  the  rocks  are  a  light  grey  and  the  soil  black.  In  the  crevices  of  the 
wall,  little  birds  build  their  nests,  owls  live  and  hoot  and  vines  and  small 
pines  and  cedars  somehow  find  a  footing.  At  its  foot,  in  one  place,  a  spring 
oozes  out  strongly  scented  with  sulphur  and  tasting  too  nasty  for  de- 
scription. 

From  the  top  of  the  Spanish  Peaks,  many  of  these  rock  walls  may  be 
seen,  centering  at  the  peaks  and  diverging  in  e\'ery  direction.  It  gives  one 
the  idea  that  they  may,  at  one  tinie,  have  run  down  from  these  mountains  in 
a  melted  state,  especially  as  they  show  an  igneous  origin,  and  there  is  a 
trace  of  an  ancient  crater  on  lop  of  the  east  peak.  Yet  our  local  geologist 
tells  us  that  these  walls  were  thrown  up  through  the  strata  as  they  stand. 
Quint  Sabe.  A  little  gold  and  silver  is  found  in  places  in  the  walls,  while 
in  the  Spanish  Peaks  are  several  paying  mines. — A'.  L.  C.  in  Crtat  Divide. 


BIG  GRANITE  QUARRYING. 

GRANITE,  snice  the  days  of  tlit  Pyramidis,  has  been -souglit  h)r  biiikl- 
ing  and  monumental  purposes.  Strong  in  its  resistance  to  pressure, 
beautiful  to  the  eye,  and  proof  against  the  destructive  inroads  of 
time,  granite  has  no  equal.  Among  stones  it  has  a  wider  application  than 
any  other  product  of  quarries,  and  is  better  known,  more  largely  u.sed,  and 
more  durable  than  any  other. 

The  word  granite  is  a  popular  not  a  scientific  term,  and  it  applies  to  stone 
which  is  as  varying  in  its  appearance  as  in  its  chemical  composition.  The 
word  is  derived  from  "granum/"  the  Latin  for  a  grain,  which  is  significant 
of  its  granular  appearance  and  Nlrncture.  It  tuvariably  contains  quartz 
which  seem  to  have  been  thoroughly  shaken  up  and  mixed  with  feldspar. 
mica,  hornblende,  etc.  It  is  interesting  to  notice  tliat  the  quartz  in  granite, 
though  appearing  solid,  is  spongy,  containing  small  cavities  which  are 
usualU  filled  with  water  or  various  salts.  The  microscope  sometimes 
shows  a  small  bubble  like  that  in  a  spirit-level,  this  being  composed  of  car- 
bonic acid  confined  in  a  small  chamber.  It  has  been  estimated  than  one 
cubic  inch  of  space  contains  about  five  thousand  millions  of  these  cavities. 

Granite  has  been  called  the  noble  rock.  It  is  the  foundation  stone  of  the 
New  England  States  and  is  quite  as  conspicuous  along  the  coast  as  it  is 
among  the  hills,  through  the  streets  and  in  the  cemeteries.  The  Obelisk  in 
Central  Park  is  a  .sample  of  granite  quarried  on  the  banks  of  the  Nile.  The 
Bunker  Hill  monument  was  built  of  granite  from  yuiucy-  The  postoflBce 
(17)  c. — Sione. 
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and  the  Equitable  building  of  New  York,  and  the  navy  dspirtment  building 
in  Washington,  are  samples  of  granite  for  building  purposes,  while  the  pol- 
ished stairway  in  the  new  city  hall  building  in  Phihuklphia.  and  the  tombs 
and  nionunieuts  which  hive  during  recent  years  so  largely  replaced  marble 
in  the  cemeteries,  are  evidences  of  the  value  and  beaut\  of  ornamental 
granite. 

It  was  not  until  granite  came  into  general  use  for  ornamental  purposes 
that  the  finer  deposits  were  worked.  The  granites  of  Maine.  Massachusetts 
and  New  Hampshire  are  mostly  coarse  in  grain,  and  are  especially  suited  for 
building  pui'poses.  Much  fine  oniamental  work  in  granite  is  done  at  Quiucy, 
but  for  uniformity  of  structure,  fineness  of  grain,  richness  of  color  and 
beauty  the  Barre.  \'ermont.  granite  has  no  equal. 

The  Barre  granite  territor>'  is  situated  a  short  distance  from  Montpelier, 
Vermont,  and  is  about  one  and  one-half  miles  in  length  and  width.  The 
stone  is  laid  in  sheets  var\ing  in  thickness  from  a  few  inches  to  ten  feet  or 
more,  and  is  practically  inexhaustible.  Sound  and  marketable  from  the  ver\' 
crust  of  the  surface  the  quarries  have  always  been  prcjfitable  investments. 

As  a  granite  producing  state  Vermont  held  no  position  at  the  time  of  the 
tenth  census.  But  three  quarries  are  mentioned,  and  the  entire  product  of  the 
state  was  only  a  little  over  $59,000  per  annum,  while  in  the  eleventh 
census,  ten  years  later,  it  is  given  at  more  than  half  a  million  dollars.  As 
an  evidence  of  the  growth  of  the  granite  industr\'  the  census  of  1HH9  gives 
the  value  of  the  granite  output  at  $14,464,000,  while  in  iHHo  it  was  only 
about  $5,000,000,  an  increa.se  of  over  5?9,ooo,ooo.  or  197  per  cent. 

The  greatest  granite-producing  state  is  Mas.sachusetts,  followed  by  Maine, 
California.  Connecticut  and  Rhode  Island.  Vermont  stands  ninth  in  the 
list.  Vermont  produces  but  little  granite  for  building  purf.Joses.  Mas.sachu- 
setts is  far  in  advance  of  other  .states  in  this  line.  In  .street  work,  paving, 
etc.,  Maine  takes  the  lead,  with  California  second  and  Ma.ssachusetts  third. 
For  cemetery  atid  monumental  work,  which  calls  for  the  finer  grades  of 
stone.  Rhode  Island  stands  first,  the  value  of  the  output  amounting  to  iiearly 
$'6cx>,ooo  per  annum,  while  Massachu.setts  is  second  and  Vermont  third, 
though  it  is  generally  .said  that  the  finest  ornamental  granite  work  is  pro- 
duced in  Massachusetts  and  Vermont. 

The  beauty  of  the  Barre  granite,  though  recognized  in  the  trade,  did  not 
warrant  the  development  of  quarries  there  on  any  large  .scale  until,  through 
a  steady  progre.ss  made  by  a  few  stone  producers.  Barre  granite  occupied  :^;o 
unique  a  position  in  the  market  that  the  demand  for  it  became  greater  than 
the  su]>ply,  and  railroad  accommiodations  soon  followed.  I  visited  the  quar- 
ries .seven  or  eight  years  ago.  and  was  impre.sstd  with  the  fact  that  the  depo.'sit 
is  one  favarable  for  economical  quarr}ing.  The  .stone  is  sound  at  the  surface 
and  free  beds  are  plentiful,  but  it  was  evident  at  that  time  that  the  accommoda- 
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lions  for  shipping  were  poor.  Situated  less  favorably  for  reaching  markets 
than  the  New  England  quarries  it  has  been  a  surprise  to  many  people  that 
the  Barre  quarries  should  have  developed  so  rapidly,  and  no  better  evidence 
of  the  popularity  and  beauty  of  the  stone  is  needed  than  this  growth. 

An  illustration  is  given  at  the  head  of  this  article,  of  one  of  the  Barre 
ijuarries  in  the  early  stages  of  its  development. 

About  three  years  ago  this  quarry  came  into  possession  of  Messrs.  C  E. 
Tayntor  &  Co..  of  New  York.  The  illu.stratiou  is  of  value  in  that  it  shows 
the  appearance  of  things  before  the  progressive  hand  of  Mr.  Tayntor  took 
«flFect.  The  large  .stone  in  place  is  the  site  of  the  quarr>'  at  present.  This 
stone  measured  70x40x10  feet,  and  was  such  a  large,  sound  and  valuable 
franchi.se  that  Mr,  Tayntor  concluded  to  build  a  hou.se  over  it.  Illustrations 
are  given  of  both  exterior  and  interior  views  of  this  quarry. 

The  cover  to  this  quarry  is  not  a  mere  shed,  but  a  substantially  trussed 
roof  with  posts  and  side  walls.  The  trusses  are  long  enough  to  span  the 
entire  widt^  of  the  quarr>'  and  are  .situated  far  enough  apart  to  admit  of  the 
passape  of  the  largest  blocks  of  stone  between  them.  Everything  is  de- 
tachable in  sections  so  that  a  part  of  the  roof  may  be  opened  at  any  place 
as  though  it  were  a  door  and  a  block  of  .stone  lifted  through. 

It  is,  of  course,  no  new  thing  to  cover  stone  about  quarries  in  cold  climates 
during  the  winter.  The  usual  way  is  to  put  a  temporary  shed  over  the  stone 
and  by  means  of  an  ordinar\'  stove  heat  it  sufficiently  to  prevent  damage  by 
frost,  but  Mr.  Tayntor  has  made  a  distinct  departure  in  that  he  practically 
protects  the  whole  quarry,  making  it  comfortable  and  safe  for  work  in  weather 
of  any  kind.     Steam  pipes  are  laid  around  the  walls  of  the  quarry  for  the 
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purpose  of  keeping  the  temperature  above  the  freezing  point  and  at  a  uni- 
form figure.  This  steam  can  be  taken  from  the  exliaust  of  the  quarry 
engine  and  is  not  an  item  of  expense. 

With  snow  covering  the  ground  at  a  temperature  of  jo  degrees  below 
zero  in  wintr>'  \'ermont.  the  men  may  work  comforlabh'  with  their  coals 
off  in  Mr.  Taytitor's  quarr\'. 

When  the  question  is  asked  whether  or  not  it  is  best  to  cover  a  quarry  the 
answer  is  naturally  modified  b}'  reference  to  the  nature  of  the  stone,  the 
climate  and  other  conditions.  In  the  case  of  the  Barre  granite  quarry,  Mr. 
Tayntor's  experience  has  proved  that  it  pays. 

Most  of  the  older  marble  quarries  in  Vermont  are  practically  covered  in 
that  they  are  protected  by  being  so  far  underground.  One  of  them,  the 
famous  old  Sbeldon  quarry,  has  for  many  years  been  covered  by  a  shed  roof, 
but  I  have  been  unable  to  find  any  record  of  any  quarry  having  been  heated 
by  steam  prior  to  Mr.  Tayntor's  experience.  , 

Quarrying  stone  is  hard  work  at  best.  The  men  are  called  upon  to  exert 
their  powers  of  strength  and  endurance  to  a  degree  seldom  experienced  in 
manual  work,  and  anything  which  adds  to  their  comfort  must  result  in  more 
and  better  work.  Every  qnarrjman  knows  how  expensive  it  is  to  lose  time. 
and  we  seldom  give  full  value  to  the  real  expensivene-ss  of  lost  time.  In 
grauite  the  loss  in  stone  due  to  frost  may  be  stiil  greater  than  in  time. 
While  the  fro.st  is  in  the  granite  the  plugs  and  feathers  cannot  l>e  de- 
pended upon  to  split  in  a  true  line,  and  many  a  handsome  block  has 
been  spoiled.  The  heavy  snows  of  winter  not  only  retard  the  workmen 
in  open  quarries,  hut  through  the  accumulation  of  snows  and  ice  during 
the  night  much  time  is  lost  in  the  morning  in  uncovering  the  stone  and 
getting  the  machinery  in  condition  to  work.  Much  might  also  be  said 
in  favor  of  Mr.  Tayntor's  quarry  in  extremely  hot  weather.  It  is  verj-  likely 
that  he  takes  off  the  cover  in  summer,  though  the  arrangement  are  such 
that  a  temporary  protection  from  the  hot  sun  flight  easily  be  gi^en  the  m,en. 
Mr.  Tayntor  has  erected  a  forge  which  enables  him  to  do  his  blacksmith's 
work,  sharpening  drills,  etc.,  within  the  quarry. 

The  large  stone  shown  in  the  interior  view  was  quarried  for  a  monument. 
It  measured  35  feet  6  inches  by  3  feet  6  inches  square,  and  weighed  35  tons, 
tt  was  unfortunately  broken  in  two  while  being  hoisted  out  of  the  quarry 
by  the  breaking  of  a  defective  link  in  the  hoisting  chain. 

The  exterior  views  previously  referred  to  show  the  ordinary  forms  of 
derricks  used  about  quarries.  These  derricks  have  masts  and  booms  of 
wood  measuring  from  50  to  75  feet,  and  are  intended  for  lifting  about  20  tons 
with  a  single  line.  Single  line  lifting  is  an  important  feature  in  dimension 
stone  quarries,  because  of  the  readiness  with  which  the  lifting  hook  may  be 
taken  to  any  point  in  the  quarry  without  being  subject  to  the  vexatious  en- 
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IKTBRIOH  VIKW  OF  COVERED  grARHY   SHOWING    MONUl.ITII. 

tfttiglemeuts  of  blocks  atid  falls  and  the  delays  due  to  uiireeving.  These 
difficulties  are  increased  by  the  use  of  wire  rope  to  such  an  extent  that  it 
takes  several  men  to  reader  a  rope  of  large  diameter.  Even  with  the  single 
rope  lift  used  in  many  quarries  it  is  difficult  to  render  quickly,  and  it  is  not 
an  uncommon  thing  to  sec  a  heavy  block  of  stone  or  a  piece  of  cast  iron 
hanging  from  a  derrick  boom  and  attached  to  the  rope  near  the  hook.  The 
purpose  of  this  is.  of  course,  to  assist  in  rendering,  but  when  the  hook 
reaches  the  floor  of  the  (piarry,  all  this  useless  weight  is  in  the  way  and  in- 
terferes with  the  pulling  out  of  large  blocks  from  points  not  directly  under 
the  derrick  boom. 

The  first  picture  shows  a  large  wooden  mast  which  Mr-  Tayntor  erected 
for  the  purpose  of  lifting  20  tons  with  a  single  line.  A  heavy  block  hangs 
from  the  top  of  the  mast  at  the  left,  and  to  the  lower  part  of  this  block 
the  hoisting  rope  is  attached,  passing  under  the  mast  and  over  the  end 
of  the  boom.  At  the  top  of  the  mast  is  another  block,  and  between  the 
two  blocks  are  many  falls  of  rope,  the  end  passing  down  to  the  hoisting 
engine.  This  system  of  rigging  a  derrick  has  been  used  for  many  >ears  in 
some  of  the  New  England  granite  quarries.  It  serves  a  double  purpo.se.  in 
that  it  enables  a  quarr>'man  to  equip  a  common  derrick  for  single  line  lift- 
ing and  to  use  a  small  hoisting  engine  for  lifting  hea\y  load.s.  The  two 
blocks  are,  of  course,  brought  together  during  the  process  of  lifting,  and  the 
height  of  the  lift  is  measured  by  the  height  of  the  ma.st,  except  where  the 
lx)oni  is  also  lifted.  The  lower  block  on  the  .side  of  the  mast  through  its 
great  weight  helps  to  unreeve.     Such  an  arrangement  as  that  described  when 
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applied  to  a  wooden  derrick  is  a  dangerous  expedient.  It  cannot  be  sus- 
tained by  any  reasonable  argunietits  when  based  on  engineering  construction. 
The  strains  are  not  properly  proportioned  t<>  the  resistance.  It  does  not  re- 
quire an  engineer  to  see  how  easily  a  bending  strain  may  be  applied  to  the 
mast  when  a  heavy  block  of  stone  is  being  lifted  with  the  point  of  pull  sit- 
uated at  the  top  of  the  mast  some  distance  from  its  center.  The  tendency 
is  to  buckle  the  mast,  Mr.  Tnyntor  broke  a  large  mast  at  a  point  about  ten 
feet  from  the  top,  and  in  order  to  prevent  further  breakages  he  put  a  truss 

and  strut-rod  on  the  side 
of  the  mast  opposite  the 
blocks.  This  is  shown  in 
the  first  picture. 

But  a  stick  of  wood  is  too 
uncertain  and  perishable  a 
thing  for  a  derrick  mast 
where  such  extraordinary 
.strains  are  applied,  and  in 
the  presence  of  wliich  men 
risk  their  lives.  In  the 
Iieavy  lifting — 20  tons  or 
more — the  side  block  rig- 
ging .should  be  prohibited 
by  law.  With  the  usual 
derrick  rigging  the  strain  is 
direct  when  the  lifting  rope 
passes  over  the  end  of  the 
boom  and  under  the  mast 
to  the  hoisting  engine,  thus 
bringing  most  of  the  load 
on  the  derrick  guys,  and 
bearing  centrally  on  the 
mast. 

Shortly  after  a  mast 
broke  at  Mr.  Ta\  ntor's 
quarr>'  he  called  at  my  office 
and  explained  the  situation. 
I  ad%ised  an  iron  or  steel 
mast  as  the  only  true  rem- 
edy. Mr.Tayntor's  strongh' 
progressive  nature  and  his 

THK  I.AIHJKST    L'KUHKK    IN    THK    WO  ir.P.  .  .  .  , 
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him  at  once  to  take  steps  to  provide  a  safe  derrick  of  large  capacity,  and  with 
the  a^ssistatice  of  such  able  mechanical  engineers  as  Millikeii  Brothers,  of 
New  York,  he  has  placed  at  his  qiiarr\'  a  steel  derrick,  the  largest  in  the 
world.  There  is  not  a  particle  of  wood  au>where  about  this  derrick.  The 
mast  and  boom  are  of  the  Phoenix  construction,  trussed  to  give  them  rigid- 
ity. Some  of  the  sheaves  are  52  inches  in  diameter.  Mast  99  feet  high  and 
the  boom  has  a  radius  of  71  feet.  Over  one  mile  of  rope  is  iised  on  this 
derrick,  including  iron  guys  and  steel  ropes  of  different  sizes.  The  weight 
of  the  derrick  complete  is  50,000  pounds.  The  lifting  rope  passes  from  the 
load  over  the  boom,  around  the  sheave  at  the  bottom  of  the  mast,  then  to 
the  bea\'A'  iron  block,  which  is  seen  in  the  ilhistration  at  the  side  of  the  mast. 
Seven  parts  of  rope  connect  this  block  with  one  at  the  top  of  the  ma.st,  the 
end  of  the  rope  passing  down  through  the  center  of  the  mast  to  the  hoisting 
engine.  By  means  of  a  four-ton  hoisting  engine  this  rigging  has  lifted  37  '2 
tons,  at  the  rate  of  3  feet  -S  inches  in  tS'j  seconds.  Steam  pressure  X5 
pounds. 

Tests  made  by  means  of  a  dynamometer  have  shown  that  300  pounds  pull 
at  the  end  of  the  boom  will  revolve  the  derrick  when  the  boom  is  at  right 
angles  with  the  mast  and  the  load  37  j'4  tons.  Messrs.  Milliken  Brothers 
have  designed  and  are  applying  a  turning  apparatus  for  this  derrick.  The 
operation  will  be  through  an  endless  rope  around  a  turntable  and  connected 
with  a  third  drum  to  the  hoisting  engine.  The  rope  will  move  at  the  rate 
of  200  feet  per  minute,  thus  revolving  the  derrick  without  load  one  complete 
turn  in  eight  minutes.  The  operator  by  means  of  a  lever  will  have  complete 
control  of  the  derrick. 

The  boom  and  the  load  may  be  lifted  simultaneously,  and  the  derrick  re- 
volved while  the  lifting  is  going  on.  B\  this  means  a  .stone  may  be  taken 
from  a  point  within  ten  feet  from  the  mast,  and  placed  at  a  distance 
equal  to  the  length  of  the  boom.  The  derrick  has  ten  guys  i  %  inches  in 
diameter  each,  and  a  .steel  hoisting  rope  i  '^  inches  in  diameter.  The  boom 
fall  rope  l)eing  of  steel  f^  of  an  inch  in  diameter, 

W.  L.  Saunders. 
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CIVIL  ENGINEERING  ON  THE  WABASH. 


FEW  people,  especially  in  the  states  east  of  tlie  Mississippi,  have  any 
real  conception  of  the  importance  of  the  improvement  of  the  water- 
ways, or  rivers,  that  reach  fruni  the  Gulf  of  Mexico  to  the  British 
line  and  from  Pennsylvania  to  Montana.  Wliat  is  known  as  the 
River  and  Harbor  Bill,  has  been  given  a  reputation,  by  an  ill-informed 
newspaper  press,  that  a  large  maji>rity  of  the  people  liave  come  to  consider 
synonymous  with  corruption.  But  the  sums  granted  by  Congress  have 
been  meager  indeed  when  measured  by  the  importance  of  the  question  to 
the  producers  of  the  interior.  Th.:  suiu>  have  also  been  wisely  and 
economically  spent,  except,  po-ssibly,  in  the  one  thing  that  the  meager  ap- 
propriations have  made  the  completion  of  engineering  works  so  slow  that 
the  best  economy  was  impossible. 

Take  the  Wabash  river.  Its  importance  to  Indiana  and  Illinois  is  only 
understood  by  the  people  of  the  towns  along  its  banks,  but  a  .shallow 
rapids  two  and  une-half  miles  from  Ml.  Carmel,  111.,  known  as  Grand 
Rapids,  just  above  where  White  river  empties  into  it,  prevents  steamboats 
or  barges  from  passing  that  point.  In  the  year  1890,  40,000  tons  of  freight 
were  carried  on  the  W'abash  between  Terre  Haute  and  Vincennes,  and  this 
alone  shows  the  importance  of  the  river,  and  what  it  would  become  were  it 
rendered  navigable  t<j  the  Ohio.  For  .several  years  the  go\-crnnK'nt  has  l>een 
constructing  a  lock  and  dam  at  the.se  rapids,  and  the  lock  and  dam  abut- 
ments are  now  completed.  The  illustrations  show  the  massi've  nature  and 
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completeness  of  the  masonrj-  and  eng^ineering  work,  and  that  when  the  work 
is  finished  it  will  stand  for  centuries.  The  work  is  an  example  of  the 
thoroughness  with  which  the  national  goA'emment  forwards  its  un- 
dertakings. 

The  lock  is  on  the  Indiana  side  of  the  river,  and  is  amstructed  of  large 
sawed  blocks  of  oolitic  stone,  put  together  with  the  most  scientific  niasonr\', 
as  the  illustrations  will  show.  It  is  52  feet  wide,  and  325  feet  long.  The 
lift  of  the  dam  will  be  1 1  >^  feet,  which  will  give  slack-water  navigation  for 
a  distance  of  1 1  %  miles,  thus  permanently  improving  a  portion  of  the  river 
which  has  been  impassable  except  at  high  stages  of  water.  The  height  of 
the  walls  is  27  feet  from  the  sills.  14  feet  wide  at  the  base  and  inclining  up- 
wards to  seven  feet  on  the  top.  This  refers  to  the  walls  proper.  At  the 
bead  and  tail  bays  are  buttres.ses  for  holding  the  gates,  that  are  16  feet  wide, 
for  their  entire  height,  which  is  equal  to  the  balance  of  the  wall.     The  gates 

tare  of  the  most  substantial  construction  and  are 
moved  by  capstans.  The  abutments  for  the  dam 
are  shown  by  the  head  bay.  above  the  lock,  and  by 
an  illustration  of  the  construction  on  the  Illinois 
side  of  the  river.  Both  con.structions  con.sumed 
S.250  cubic  yards  of  stone.  The  front  face  of  the 
abutments  are  50  feet,  with  wings  35  feet.  The 
walls  of  this  part  are  20  feet  high,  ten  feet  wide  on 
the  base  and  seven  on  the  V\\>.  Up  to  high-water 
line  the  masonry  of  the  abutments  is  smooth 
finished,  above  it  is  rock-faced.  The  distance  be- 
o.  u  psTiTrnpiKH.  tween  the  abutments  is  i.ioo  feet 

In  sinking  the  foundation  for  the  Illinois  abutment  a  drift  of  granite,  por- 
phyry and  limestone  bowlders  was  struck  about  eight  feet  below  the  river 
bed.  The  bedrock  upon  which  this  rested  was  a  carboniferous  sandstone, 
which  was  scored  by  glacial  action. 

The  work  is  under  the  general  control  of  Col.  Garrett  J.  Lydecker,  of  tlie 
U.  S.  Engineer  Corps,  who  has  charge  of  the  Loitisville  district,  which  in- 
cludes the  Wabash  and  White  rivers.  His  assi.stant,  who  has  practically 
superintended  and  built  the  works  near  Mt.  Carmel,  is  Mr.  O.  L.  Petitdidier, 
an  engineer  whose  career  and  hi.story  would  make  a  romance.  He  is  a 
Fretichuian.  educated  in  the  engineer  service  of  the  French  army,  aivd  was 
an  assistant  on  the  corps  of  pants  et  cbaussees.  During  his  career  he  was 
stationed  at  various  points  in  North  Africa.  After  the  Franco-Prussian  war, 
or  in  1872.  he  came  to  America  and  worked  in  private  engineering  for  two 
years  in  Cincinnati,  when  he  engaged  in  our  government  service  under  Col. 
W.  E.  Merrill,  and  since  under  various  officers,  has  been  connected  with 
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works  included  in  river  and  harbor  improvements,  of  which  the  lock  and 
dam  near  Mt.  Carmel  he  is  still  engaged  with.  He  is  thorough  in  his 
profession,  as  these  works  testify,  and  his  portrait  here  shown,  does  him 
only  fair  justice. 


REALISM  IN  IDEALS. 


A  MONUMENT  around  which  clings  a  remarkable  romance  stands  in 
South  Laurel  Hill  Cenieten,-,  Philadelphia.  It  is  of  marble  and  repre- 
sents a  lady  with  a  twin  upon  each  arm.  The  monument  is  erected  over 
the  gra\'e  of  the  wife  of  a  Polander  named  Sanders,  who  once  dwelt  in 
Philadelphia  and  earned  his  bread  as  a  wood-carver,  at  which  work  he  was 
a  master.  His  wife  passed  asvay  in  child-binh,  and  the  heartbroken  wid- 
ower spent  man}'  a  long  night  in  the  wearying  but  loving  labor  of  cutting 
out  her  life-size  image  as  it  now  stands  gracefully  upon  the  pedestal,  whereon 
he  engraved  the  figure  of  his  mallet  and  tools,  when  the  last  line  was  fin- 
ished. He  lies  not  there  himself  sleeping  peacefully  beside  his  wife,  as  was 
his  wish,  overlooking  the  Schuylkill.  He  wandered  back  to  his  native 
Poland,  sacrificed  his  life  on  a  hard-fought  battlefield,  and  there  his  ashes 
lie,  mingled  with  those  of  his  sires. 

The  above,  from  the  Monumental  News,  recalls  a  piece  nearly  similar  that 
a  quarter  of  a  century  ago  was  in  the  cemetery  of  Rose  Hill,  near  Chicago. 
The  .sculpture — of  mother  and  infant — had  been  executed  in  Italy  (we  have 
forgotten  the  author),  bijt  its  pathos  bespoke  the  highest  order  of  artistic 
conception  and  execution.  Yet,  for  monumental  purposes,  such  intense 
realism  is  unplea.sant.  A  typical  exponent  of  the  same  sentiments  were  bet- 
ter expressed  by  forms,  or  types,  that  impress  all  humanity,  rather  than  by 
realisms  drawn  from  the  experience  of  the  individual,  because  humanity 
dees  not  express  its  sentiments  through  an  individual,  but  from  the  col- 
lective source  of  all.  It  is  akin  to  Grecian  expression  of  female  beauty. 
No  such  face  as  the  Minerva  of  Phidias,  or  the  Aphrodite  of  Praxiteles  ever 
was  seen.  But  as  types  of  the  collective  sense  of  female  beauty  they  have 
never  been  surpassed,  and  because  they  expressed  ideals,  and  \\<A  reals. 


GRANITE  STRIKES  AND  LOCKOUTS. 


NEVER  before  was  there  such  a  paralysis  of  the  granite  industrv  in 
New  England.  There  have  been  more  or  less  serious  disturbances 
of  a  local  character,  largely,  though  some  have  extended  to  the 
larger  center  of  the  industr>-,  but  never  since  the  granite  industry  became 
one  of  the  leading  pursuits  of  New  England  has  there  been  such  a  complete 
ceshatiou  of  work  in  all  departments.  Outside  of  a  \'ery  few  small  firms, 
and  some  who  have  conceded  the  demands  of  the  men  there  is  hardly  a 
hammer  lifted  in  New  England  to-day. 

A  carefully  prepared  list  of  firms  and  places  indicates  in  some  degree 
what  a  general  stoppage  of  business  in  some  towns  it  is  for  the  granite 
workmen  to  be  idle,  whether  they  be  quarry  men,  paving-cutters,  cutters  or 
employed  in  any  other  capacity  about  the  quarries  and  yards.  Following  is 
the  table  as  near  as  the  writer  has  been  able  to  gather  the  statistics  : 

Ilallowell,  Me.,  (Hallowell  Granite  Co.) 1,000 

V'iaal  Haven,  Me. 1 ,000 

Clark's  Island,  Me 500 

I.oiig  Cove,  Me.,  (Booth  Bros.) ........                    ...              500 

Hurricane  Island,  Me.,  (Booth  Bros.)                        500 

Tennanl's  Harbor,  Me .              .... 500 

Green's  Island,  Me             , .  500 

Mt  Desert,  Me 1,000 

West  Sullivan,  Franklin  and  Bar  Harlior,  Me 1,000 

rriendship.    Me                      ...                 .,...                     500 

Mt.  Waldo,  Me,  (John  Pierce)                          400 

Round  Point.  Me.,  ( Brown  &  McAllisierl     2co 

South  Thomastoti,  Me 150 

Concord,  N.  H..  (J.  E.  Balterson  &  Co )                    a,ooo 

Marlboro,  N.  H   750 

Redstone.  N.  H. .              » 750 

Pitzwilliam,  N.  H.. . ...^....,. ^00 

Milford,  N.  H '200 

Nassau,  N.   H 300 

Suncook,  N.  H ......                                    ..                  ..  300 

Barre.  Vt 5,ooo 

Montpelier,  Vt .,..,.. .                .....  400 

West  Dummerston,  Vt .                            ....  400 

Ryegate,  Vt    ....                       ....              300 

Rrattteboro,  Vt . , . . .          200 

Williamstown,    Vt . .  .    -  -  -          .... 300 

Westerly,  R.  I.,  (quarries  of  J.  G.  Batterson  &  Co.,  Senator  Dixon,  Smith  Granite 

Company  and  others, ) .                     .......           ....                 ....        2,000 

Nyanlic.  R.  I aoo 

yuincy.    Mass ....         10,000 

Worcester,  Salem  and  New  Bedford,  Ma£s.             200 

Monson,  Mass 2,000 

West  Chelmsford,  Mas.s                  200 

Baj'view,  Mass ..      500 

Lanesville,  Mass 2,000 

Rockford,  Mass  . 2,000 

135) 
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Pigeon   Cove,  Mass 

Haverhill,    Mass..,  ..,,....  ..      

Millstone  Point,   Conn . ...         

New   London,  Conn. 

Stony  Creek,  Cunn  Norcrosa  Bros,  and  others  . .  .  . 

New   Haven,   Conn. .      

Total  quarrv-uien,  paving-cutters,  granile-ciittersand  blacksmiths,. 

Laborers, 

Polishers 

Carpenters  and  boxers 

Truckmen  and  drivers,. ...  .  

Engineers  and  derrick  men ■, 

Total 


41.600 


10,000 

51.600 


Grand  total  of  idle  workmen  in  the  quarry  region. 

The  prime  caii.se  of  the  idleness  wa.s a  inisiinderstaiidiii>i;o\cr  the  renewal 
of  the  bill  of  prices  which  ran  out  May  i,  1892.  The  men  want  the  bill 
renewed  to  terminate  May  t,  1893,  ^"^  ^^^^  employers  w'ant  the  hill  to  termi- 
nate January  31.  1892  and  all  succeeding  years,  and  would  prefer  to  have  it 
nin  longer  than  one  year,  as  such  a  condition  of  affairs  would  give  them  a 
greater  feeling  of  security  and  they  would  not  have  to  hesitate  .so  long  over 
large  cnntracls.  The  pay  in  most  cases  was  satisfactory.  The  wages  were 
all  that  the  men  asked  and  .some  manufacturers  voluntarily  advanced  wages. 
but  that  made  no  difference.  When  the  time  came  for  the  renewal  of  the 
bill  the  men  absolutely  refused  to  listen  to  any  proposition  which  suggested 
a  bill  to  terminate  December  31. 

Though  there  was  much  misunderstanding  there  was  no  open  war  until 
after  the  meeting  of  the  New  England  Manufacturers'  Association  in  Boston 
the  week  preceding  May  14.  It  was  there  voted  that  if  the  men  did  not 
sign  the  bill  as  the  manufacturers  wished,  that  the  shops  should  be  closed 
Saturday,  May  14,  indefinitely,  or  until  the  men  signed  the  bill  to  terminate 
December  31  of  this  and  all  .succeeding  years.  So  far  the  fight  has  been 
waged  with  iinabating  zeal.  Neither  side  shows  any  disposition  to  yield  as 
a  whole.  A  few  individual  proprietors  have  conceded  the  men's  demands 
and  signed  the  bill  terminating  in  May.     And  thus  the  matter  .stands. 

Meanwhile  the  50,000  meti  are  idle,  business  is  seriously  stagnated  and 
various  troubles  of  a  financial  nature  are  arising  from  the  fight. 

The  manufacturers  are  determined  to  fight  it  out  to  the  bitter  end  and  the 
men  are  equally  determined,  so  there  seems  to  be  no  way  out  of  the  diffi- 
culty. Suggestions  of  arbitration  have  been  made,  but  both  manufacturers 
and  men  object  saying  that  it  would  be  of  no  use  to  any  of  them  and  only 
serve  to  complicate  matters.  A  few  manufacturers  have  gone  to  work. 
Some  have  withdrawn  from  the  a.ssociation  and  re-opened  their  quarries,  and 
s:ill  others  sa\'  that  they  will  do  so  later,  if  a  settlement  is  not  reached  soon. 
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III  some  localities  the  men  have  reopened  old  quarries  and  have  gone  to 
work  and  are  getting  big  prices  for  their  granite,  In  other  places  coopera- 
tive work  is  going  on  and  in  still  others  manufacturers  have  begun  on  the 
profit-sharing  basis.  But  the  great  majority  are  idle  and  thousands  of  dol- 
lars are  being  wasted  each  da}'  by  the  idleness  of  the  men.  In  many  in- 
stances the  manufacturers  cannot  afford  to  lose  the  business  as  well  as  the 
men  can. 

It  would  seem  to  those  on  the  outside  that  it  is  a  comparatively  unim- 
portant affair  and  one  that  might  have  been  settled  or  compromised  without 
all  this  loss  or  waste  of  time  and  money.  Yet  the  men  say  that  it  is  an  hn- 
portant  matter  to  them.  They  say  that  if  the  bill  terminates  in  midwinter 
they  will  be  at  the  mercy  of  employers  who  will  have  them  completely  in 
their  power  and  that  they  will  have  no  means  of  withstanding  a  lockout, 
or  reduction  of  wages. 

The  manufacturers  say  that  if  the  bill  terminates  in  the  spring  they  can- 
not safely  figure  on  large  contracts  because  they  never  know  whether  the 
old  bill  is  going  to  be  renewed  or  whether  the  men  are  going  to  strike  for 
higher  pay.  As  a  case  in  point  they  instance  their  present  predicament, 
when,  ha\-ing  made  long-term  contracts  for  large  work  they  find  themselves 
confronted  with  a  complete  paralysis  of  the  entire  granite  industry'  all  over 
New  Kngland. 

Whichever  way  the  trouble  is  settled  it  is  most  likely  decisive  and  will 
probably  put  at  rest  all  difficulties  wliich  nipv  arise  in  the  future.  All  busi- 
ness men  whether  stone  dealers  or  engaged  in  other  business  will  fervently 
hope  so.  For  it  is  ruinous  to  all  kinds  of  busniess  to  have  such  an  entire 
prostration  of  any  industry  as  there  is  in  and  about  the  quarries  of  Barre, 
Vt.,  and  Quincy,  Mass.  It  will  take  months  for  the  towns  thus  afflicted  to 
recover  from  the  effects  of  the  financial  stress  under  which  they  are  now 
laboring.  It  has  taken  months  and  years  to  build  up  the  industries,  and 
now  they  are  seriously  crippled  by  this  troul)le  which  seems  to  show  no  signs 
of  abating  or  getting  nearer  a  settlement  than  it  was  in  the  beginning, 

Ihtrton  H.   Aiibee. 
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THE  building  stones  of  the  Northwest  fiirnisli  a  }>asis  for  many  im- 
portant industries.  They  are  yearly  becoming  of  more  importance 
as  the  cheap  .structures  which  cliaraclerize  the  first  settlement  of  all 
countries  are  being  replaced  by  permanent  edifices  ;  as  public  buildings  of 
a  substantial  character  are  being  erected  by  states  and  counties  and  by  the 
Federal  Government,  and  as  the  increase  of  wealth  leads  private  citizens  to 
put  up  handsome  homes.  Our  [[uarries  are  destined  to  constantly  increase 
in  their  money-earning  power  and  their  capacity  for  the  steady  employment 
of  .skilled  labor.  Their  value  should  be  more  widely  appreciated  and  the 
area  of  distribution  of  their  products  should  be  widened  by  sy-stematic  ef- 
fort. Up  to  this  time  the  market  for  the  building  .stones  of  Minnesota  and 
Northern  Wisconsin  has  been  limited  to  these  states  and  to  the  prairie 
states  further  West.  From  the  great  market  of  Chicago  our  quarr>men  are 
practicall)'  shut  out  by  unjust  discriminations  in  railway  tariffs  made  in  favor 
of  the  New  England  quarries.  To  remedy  this  manifest  unfairness,  which 
puts  Maine  granite  down  in  Chicago  for  a  less  rate  than  is  charged  for  a 
haul  of  one-third  the  distance  from  St.  Cloud,  the  intelligent  cooperation 
of  our  quarrymen  is  needed.  A  strong  organization  should  be  effected  and 
a  competent  executive  committee  apjxjinted  to  persist  in  an  effort  for  fair 
rates  until  the  roads  are  brought  to  terms.  No  injustice  can  long  resi.st  ex- 
posure and  vigorous  opposition.  It  is  no  doubt  for  the  interest  of  the  Ea.st- 
ern  trunk  roads  to  keep  the  Northwestern  stone  out  of  Chicago,  but  it  is 
ju.st  as  much  for  the  interest  of  our  home  roads  running  from  our  quarries 
to  that  city  to  haul  our  excellent  building  material  to  that  market  ;  and  if 
they  should  make  a  fight  for  the  right  to  do  so  at  rates  corresponding  with 
the  length  of  their  haul  compared  with  that  from  the  di.stant  quarries 
of  New  England  they  would  succeed.  The  result  would  be  to  give  them 
an  enormous  tonnage  and  to  double  or  treble  the  magnitude  of  the  stone 
industry  in  this  region.  For  durability,  for  variety  of  texture  and  color  and 
for  economy  in  quarrying  our  stone  is  unsurpassed  anywhere  in  the  world. 
We  have  granite  that  takes  a  higher  polish  than  the  famous  Aberdeen  gran- 
ite of  Scotland  and  is  found  in  more  beautiful  lints;  we  have  jasper  of  the 
finest  quality  ;  %ve  have  a  wide  range  of  sandstones,  including  a  dark-red 
stone  handsomer  than  that  obtained  in  New  England,  and  we  have  excellent 
limestone.  Many  of  our  quarries  lie  convenient  to  both  water  and  rail 
transportation  ;  all  of  them  arc  reached  by  important  railway  sy.stems. 
Let  us  look  first  at  the  litncstone.  which,  from  its  abundance  along  the 
(36) 
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bluffs  of  the  Mississippi,  and  the  fact  thai  it  is  excavated  frouv  foundations 
in  the  business  district  of  St.  Paul,  came  first  into  use  in  that  cit)-  for  busi- 
ness blocks  and  churches.  This  stone  is  somewhat  discredited  of  late  be- 
cau-se  of  its  softness  and  the  fact  that  it  is  scaly  and  absorbs  moisture. 
There  is  a  difference  in  the  quality  of  St.  Paul  limestone  from  different  quar- 
ries. 

The  hardest  of  our  limestone  is  that  known  as  Kasota  stone  or  Mankato 
stone,  from  the  two  points,  twelve  miles  apart  on  the  Minnesota  River, 
where  it  is  quarried.  It  has  a  pinkish  color  when  first  cut.  It  discolors  in 
the  smoky  atmosphere  of  the  city,  but  it  is  in  all  respects  an  excellent,  dura- 
ble stone.  About  500  men  are  employed  in  the  quarries  of  Mankato  and 
Kasota,  which  are  the  most  extensive  in  Minnesota.  The  stone  finds  its 
chief  market  in  Iowa.  Nebraska,  Kan.sas  and  Missouri. 

At  Dressbach,  on  the  Mississippi,  a  light-colored  sandstone  is  quarried. 
It  is  not  pf.jpular  by  rea.son  of  its  rapid  di.scoloralion  under  the  influence  of 
the  weather.  Its  merit  is  the  great  ea.se  with  which  it  can  be  worked.  The 
sandstone  of  Kettle  River,  Minnesota,  is  of  a  ven,-  different  quality,  being 
so  hard  that  it  might  almost  be  called  a  crystallized  stone.  These  quarries 
are  increasing  their  output  and  assuming  an  important  rank.  This  stone 
has  been  extensively  used  in  Minneapolis  for  street  curbings. 

The  brown  .stones  of  the  north  .sliore  of  Lake  Superior  are  of  high  quality 
and  of  durable  color.  These  are  pure  .sandstone,  of  a  rudd\'  color  and  have 
great  crushing  streugth.  The  principal  quarry  is  at  Iron  River,  twenty- 
eight  miles  from  Duluth. 

The  Bayfield  saud.stone  has  a  dark-red  color  and  an  excellent  texture  and 
has  so  high  a  reputation  that  it  is  shipped  to  the  East  and  the  South.  It  is 
taken  out  of  a  number  of  quarries  on  the  shore  of  Lake  Superior,  near  Bay- 
field, and  AshlaCnd,  Wisconsin.  It  is  as  easily  canned  as  marble  and  hardens 
by  exposure,  resembling  in  this  respect  the  cream-colored  sandstone  used  in 
Paris.  The  Portage  Entry  stone  of  the  northern  peninsula  of  Michigan,  re- 
sembles closely  that  of  Bayfield  and  competes  with  it  at  Eastern  points. 
The  Fond  du  Lac  stone,  quarried  near  Duluth,  is  of  a  somewhat  lighter 
color,  owing  to  a  difFeretit  stain  of  oxides,  and  is  a  strong  favorite  in  the 
Twin  Cities  as  well  as  in  Duluth  and  Superior.  Its  texture  is  a  little  closer 
than  that  of  the  Bayfield  stone  and  it  is  consequently  a  little  harder  to  work. 

At  Luverne.  in  the  extreme  southwestern  part  of  Minnesota,  is  quarried 
a  cr>'stallized  sandstone  of  blood  color,  a  little  .somber  but  ver)'  novel  and 
striking  in  effect. 

At  North  Sioux  Falls,  Minnesota,  there  is  a  sillicified  stone  of  strawherrj^ 
color,  commonly  called  jasper,  but  not  a  true  jasper,  which  is  exceedingly 
handsome  and  is  destined  to  become  popular.     Among  the  useful  stones 
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may  also  be   ineutioiied  Ihat  of"  Frontenac.  Ariniiesota.  on  the  Mississippi, 
which  is  cheaply  tiuarried  and  is  used  locally. 

We  now  come  lo  Ihe  granites,  which  are  the  special  pride  of  Minnesota. 
The  most  extensive  ledges  of  gray  and  red  granite  found  anywhere  in  the 
United  States  in  a  position  for  successful  quarr>-ing  are  unquestionably  those 
in  Stearns  and  Henton  coimties,  near  the  towns  of  St.  Cloud  and  Sauk  Rap- 
ids. The  first  work  done  on  those  ledges  was  done  about  eighteen  >'ears 
ago  by  Matt  Breen,  of  St.  Paul.  The  industry  has  steadily  grown  but  is 
hampered,  as  we  have  said  before,  by  unfair  freight  rates,  and  it  received  a 
blow  a  few  years  ago  from  a  source  which  .should  have  been  its  friend.  The 
State  established  a  reformatory  at  East.  St.  Cloud,  which  is  in  fact  a  peniten- 
tiary^ for  convicts  sentenced  for  short  terms,  and  these  men  are  kept  at  work 
cutting  stone.  This  circumstance  would  not  uece.ssarily  have  been  detri- 
mental to  the  stone  industry  had  not  the  management  of  the  institution  cut 
the  prices  in  order  to  at  once  command  a  market.  Having  nttthing  to  pay 
for  the  prison  labor  except  the  cost  of  feeding  and  guarding  the  men  the 
management  of  the  reformatory  could  tuake  a  figure  on  curb  stone  and  pav- 
ing stone,  which  are  the  chief  reliance  of  granite  quarries,  far  below  what 
the  firms  iu  the  quarry  business  must  charge.  The  result  was  that  capital- 
ists contemplating  important  improvements  abandoned  their  plans  and  a 
number  of  quarries  were  closed.  There  should  be  statutor>'  re.strictions 
placed  on  these  prison  quarries  so  that  it  should  be  unlawful  lo  place  their 
products  on  the  market  at  rates  destructive  of  free  competition.  Fewer 
men  are  now  at  work  in  the  quarries  of  Stearns  and  Benton  than  there  were 
three  years  ago  when  the  St.  Cloud  Reformatory  was  established.  The 
State  had  no  moral  right  lo  deal  this  blow  at  a  great  and  promising  industrj'. 

Mention  should  be  made  here  of  the  Ortonville  granite,  which  comes  from 
the  western  border  of  Minnesota.  It  is  not  specially  inviting  in  color,  but 
it  lies  in  an  enormous  stratum  from  which  monster  pieces  are  taken  out. 
The  new  Hennepin  County  court  house  in  Minneapolis  is  built  of  this 
material. 

We  now  come  to  tlie  jasper,  a  pink  stone  of  a  hardne.ss  equal  to  granite 
and  of  a  finer  te.xture.  At  the  town  of  Jasper,  in  Pipestone  County,  on  the 
Great  Northern  road,  are  foutid  the  most  important  ledges  of  this  stone. 
Solid  pieces  twenty-five  feet  long  have  been  taken  out. 

On  the  north  shore  of  Lake  Superior,  about  thirty  miles  east  of  Port  Ar- 
thur, a  very  handsome  variegated  stone  is  quarried,  which  is  called  jasper, 
and  is  well  suited  for  panels,  mantels,  table-tops  and  other  u.ses  which  em- 
ploy ornamental  marbles. 

The  Lake  Superior  region,  long  famous  for  its  mineral  riches,  and  just 
now  enjoying  a  new  distinction  through  the  qtiite  marvelous  iron  ore  dis- 
coveries near  Duluth  on  the  Mesaba  Range — known  to  the  Indians  as  the 
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JlgTWan'^  Hills."  seem  destined  to  be  famed  as  far  and  wide  for  other  and 
perhaps  more  precious  deposits. 

Gold,  silver  and  copper  have  been  found,  oftimes  in  abundant  quantities, 
while  coal  deposits  are  believed  to  be  awaiting  the  fortunate  explorer  and 
enterprising  capitalist,  without  whom  the  secret  stores  of  nature  are  of  as 
little  use  as  the  fio\vers  that  felicitate  the  desert  air. 

But  thou)g;h  it  would  seem  a  fairy  tale  to  assert  still  further  claims  for 
this  realm  of  the  inland  waters,  yet  the  recent  discovery  of  colored  marble 
in  the  beautiful  Algonia  district  on  the  Canadian  north  shore  of  Lake  Supe- 
rior impels  the  truthful  chronicler  to  do  so.  Explorations  made  last  Sep- 
tember resulted  in  this  rich  find  thirty  miles  east  of  Port  Arthur  on  the 
Canadian  Pacific  railway  and  almost  within  hearing  of  the  breakers  on  the 
lake.  The  formation  appears  on  t!ie  surface,  projecting  somewhat  above  its 
surroundings,  and  covers  an  area  of  sixt\-  acres.  Blocks  of  the  marble  were 
cut  out  and  sawed  into  slabs  which  have  been  sent  to  Chicago  and  other 
easteru  points  for  examination. 

The  marble  is  a  most  beautiful  variegated  kind,  especially  adapted  for  in- 
terior furnishings  and  niore  rare  and  precious  than  any  similar  formation  in 
the  ITniled  States.  It  would  take  the  place  of  the  African  and  Italian  col- 
ored marble  for  mantels,  table-tops,  panels,  and  the  myriad  things  of  conve- 
nience and  beauty  that  gi\'e  an  exquisite  charm  to  the  modern  home.  It 
takes  a  dr>'  polish  as  distinguished  from  the  acid  finish  of  its  foreign  com- 
petitors, and  is  unaffected  by  time  or  the  elements.  The  reflection  from  the 
polished  surface  is  almost  that  of  a  mirror,  and  as  the  deposit  is  free  from 
cracks  and  blemishes,  a  block  or  slab  of  any  desired  dimensions  can  be 
secured.  The  same  block  sawed  into  a  number  of  slabs  presents  as  many 
different  and  unique  surfaces,  for  no  two  are  more  alike  than  two  window 
panes  under  the  magic  and  beauteous  touch  of  Jack  Frost,  One  presents 
the  appearance  of  mos.ses.  another  of  autumn  leaves,  others  of  gra.s.ses, 
cones,  and  the  innumerable  growths  and  debris  of  primeval  forests,  as  if  the 
soul  of  inanimate  nature  had  found  a  heaven  in  the  hidden  deposits  of  this 
Northland, 

The  ephemeral  creations  of  thousands  of  years  ago  are  thus  preserved  in 
all  the  beauty  of  their  original  luster  and  outline,  and  there  is  presented  to 
the  interested  obscrxcr  the  petrified  remains  of  \egclation  ki.ssed  into  being 
by  the  sunshine  before  man  had  known  the  earth  and  while  perhaps  the 
stars  were  singing  their  matin  song. 

How  wondrous,  indeed,  are  the  riches  of  this  realm  in  which  Neptune 
and  the  Snow  King  contend  for  supremacy!  In  a  region  barren  and  deso- 
late to  the  pioneer,  forbidden  even  to  those  who  could  see  for  it  a  commer- 
cial future,  nature  has  been  lavish  of  her  bounties  atid  man  has  transformed 
them  into  present  blessings.     Not  content  with  a  variety  of  beautiful  woods. 
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with  iron  and  many  other  metals,  marble  has  been  added  in  abundant  quan- 
tities and  of  unrivaled  excellence.  With  the  growing  affluence  of  the 
American  people  this  new  discovery  promises  to  come  into  great  demand, 
and  the  owner  of  a  marble  quarr>'  will  have  a  more  precious  possession  than 
he  who  holds  in  fee  mines  of  silver  or  gold. 

The  convenience  of  this  deposit  to  deep  water  and  to  railway  transporta- 
tion, vastly  enhances  its  value  in  the  ground  and  opens  to  it  all  the  markets 
of  the  Hast.  Lake  Superior  is  thus  rapidly  becoming  not  only  the  head  of 
navigation  but  the  great  center  of  many  industries :  and  though  she  may  be 
an  "unsalted  .sea,"  the  riches  of  her  shores  are  "the  salt  of  the  earth." — The 
Nortfnvestern  Magazine. 


I  KNOW  an  artist  well  to  do 

Whose  woe  beclouds  his  play-time ; 

His  worriment  relates  unto 
The  winter-time  and  May-time. 

When  winter  raves  with  gust  and  blow 
He  waxes  glum  and  glummer. 
And  says  in  pain,  "Where  shall  I  go 
To  sketch  and  paint  next  summer?" 

And  when  he  skips  'neath  deep  green  boughs 

As  happy  as  a  sprinter. 
His  bugbear  is  the  boarding-house 

He's  got  to  find  next  winter. 

R.  A".  Munkittrick. 
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KLLE  was  my  playmate — sweet  Belle !  Sweet  little  Belle ;  and  liow 
I  loved  her  no  tong^ue  can  tell  I  You  needn't  laugh,  "tis  true,  and 
every  trick  that  I  could  do,  why,  Belle  could  do  as  well. 

She  drove  the  cows  home  from  the  wood,  and  on  old  "Brindle's"  back  she 
stood,  and  swung  her  hood,  and  danced  her  jigs,  and  sometimes  drove  her 
by  her  long  thin  tail  and  clubbed  the  pigs  that  suuffed  about  the  tin  milk- 
pail. 

And  she  could  drive  the  balky  mare,  that  sometimes  wouldn't  go,  or  pull  a 
garden  hoe ;  or  else  she  backed  and  knocked  about,  and  kicked  the  dash- 
board out ;  but  mean  as  was  that  marc,  Belle  didn't  swear. 

She  sometimes  climbed  up  in  the  new  hay-mow,  and  made  her  bow.  and 
said,  "Watch,  now,"  and  then  she  turned  her  somersets;  and  when  she 
climbed  the  hickory  trees,  she  skinned  her  knees,  and  tore  her  pantalettes. 

There  wa'n't  a  single  country  girl,  that  strolled  the  river  banks,  that  could 
begin  to  equal  Belle  in  playing  funny  pranks.  If  I  should  tell  half  Belle 
could  do,  I'd  not  get  through  till  noon,  so  all  I'll  tell,  just  now.  is  how, 
that  we  did  catch  a  coon. 

'Twas  in  the  balmy  month  of  May,  when  everything  looked  bright  and  gay, 
and  Belle  from  home  had  run  away,  to  have  a  play  with  me.  Said  she, 
"What  shall  we  do  to-day?"  Said  I.  "A-fishing  let  us  go."  Said  she. 
"All  right,  you  get  the  hoe.  and  dig  the  worms.'"  And  .so  I  did.  And 
Belle,  she  got  the  hooks  and  lines;  then  away  we  went,  through  nooks 
and  vines ;  and  "Maje,"  he  trotted  by  our  side,  and  scratched  his  hide,  and 
wagged  his  tail,  and  snuffed  the  holes  for  mice  and  moles,  and  scared  the 
setting  quail. 

And  when  we  reached  the  "fishing-hole,"  just  by  the  'old  flood  tra.sh,  '  why, 
(4t) 
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he  got  drowned — and  right  up  on  the  topmost  limb,  the  coon  had  dim' — 

that  lirab  that  leaned  half  o'er  the  stream,  and  there  he  grinning  sat,  and 

watched  us  like  a  cat;  and  twitched  his  earsa-harkin',  loud,  at  "Maje."the 

dog,  who  danced  upon  a  log,  and  beat  hisselfa-barkin". 
Then  Belle  spoke  sly,  "Let's  climb  the  tree,  and  punch  the  old  coun  off" 

"All  right."  said  I,  "he's  mighty  high,  but  then  we'll  tr>-." 
I  got  a  pole   and  climbed  the  tree,  and  Belle,  she  folowed  after  me.     And 

when  we  reached  the  topmost  limb,  we  looked  to  see  how  high  we'd  clim". 

It  was  a  ver\-  great  ways  up — a  hundred  feet,  or  higher,  for  "Miye"  looked 

like  a  little  pup — his  eyes  like  sparks  of  fire. 

That  lirab  looked  sort  'o  brashy  like,  as  basswood  trees  all  be,  and  I  scanned 
it  carefully — it  didn't  seem  quite  safe  to  me,  but  Belle,  j'ou  see,  kept  nag- 
ging me,  as  though  I  was  a  loon.  "Go  on."  said  she.  "go  out  and  punch 
the  coon  I  ' 

"Now.  Belle,"  said  I.  "we're  awful  high 


"  "Goon."  said  she.  "this  limb 
is  stout ;  go  out  and  punch  the  coon,  or  let  me  by,  and  see  if  I  can't  punch 
him  off." 
Now.  Belle  had  climbed  full  many  a  hickor\'  tree,  whose  limbs  are  tough  and 
limber,  but  she  didn't  know  as  much  as  me  about  the  brashy  timber. 
The  limb,  'tis  true,  was  inches  through,  but  what  of  that — please  mind 
rae  ;  out  on  the  end  a  fat  coon  sat.  and  a  big  girl  just  behind  nre.  liesides, 
I  thought  I  saw  a  flaw,  and  a  weakness  at  a  knot. 

But  Belle,  she  got  impatient,  and  she  crawled  right  over  me  ;  and  I  felt  most 
awful  skarish  like,  way  up  there  in  the  tree.  "Give  me  the  pole,"  said  she, 
"the  limb  won't  break,  you  spooney — just  see  me  punch  the  cooney." 

She  punched  the  coon  with  all  her  might,  and  when  she  struck  him  on 
the  head,  his  eyes  turned  red,  and  he  gral>hed  the  pole  and  showed 
her  fight.  "Get  out,  you  ring-tailed  beast,"  she  cried,  as  the  coon  came 
creeping  near  her  side,  with  teeth  a-grin.  and  eyes  a-glare,  prepared  to 
fight  death's  battle  there.  "Go  'way.  you  ugly  thing!"  yelled  she,  yet 
rtill  the  coon  did  nearer  creep,  and  soon  he  made  one  vici^ms  leap,  and 
planted  deep,  his  claws  in  Belle's  bare  throat;  and  then  to  rid  herself  from 
him,  she  fell  with  force  upon  the  limb,  when  it  did  break,  and  Belle,  and 
coon,  and  limb,  and  I,  did  earthward  fly — and  what  a  splash  we  all  did 
make,  as  we  came  tumbling  from  the  sky. 

How  long  beneath  the  water  we  did  sta>-.  I  could  not  say — it  seemed  about 
a  half  a  day.  Wheu  we  came  up  I  was  quite  out  of  breath,  and  Belle  had 
me  around  the  neck,  just  hugging  me  to  death  ;  and  she  spurted  water 
from  her  mouth  and  nose,  like  a  three-forked  hose;  and  I  tried  to  stop 
her  choking  me.  but  she  wouldn't,  and  gouged  her  nails  in  my  neck  when 


BUILDING  STONES,  THEIR  STRUCTURE  AND 

ORIGIN.* 


TALCOSE  Stonks. — Talc  is  the  name  of  a  mineral  consisting  of  a 
silicate  of  magnesia,  and  is  represented  by  various  forms  as  steatite, 
French  chalk,  asbestos,  jade.  etc..  but  the  building  stones  formed  of 
silicate  of  magnesia  are  the  serpentines.  Being  essentially  magnesian, 
the  beautiful  stone  called  seriientine  is  of  an  entirely  different  character  from 
sandstones,  limestones  and  slate  rocks,  since  they,  with  the  exception  of 
dolomite,  are  devoid  of  magnesia,  and  in  dolomite  it  is  present  as  the  car- 
ibonale  not  the  silicate.  Although  the  reseml>Iance  between  serpentine 
when  polished  and  some  polished  marbles  is  very  great,  yet  it  will  be  seen 
they  are  essentially  different  stones,  marble  being  a  carbonate  of  lime  and 
serpentine  a  .silicate  of  magne.sia.  Serpentine  is  a  metaniorphic  rock,  but 
unlike,  again,  marble  and  slate,  it  is  an  altered  igneous  rock.  Much  has 
l)een  written  on  the  production  of  serpentine,  but  it  may  he  concluded  that 
the  great  intrusive  masses  of  the  rock,  such  as  that  at  the  Lizard  in  Corn- 
wall, have  been  produced  by  the  alteration  of  igneous  rocks  that  have  been 
rich  in  olivine,  which  contains  about  84  per  cent,  of  silicate  of  magnesia. 
Such  a  rock  is  the  Iherzolite  of  the  Pyrenees,  an  ultra-basic  rock,  and  of 
the  very  high  specific  gravity  of  3"35.  This  rock  seems  to  fulfill  the  con- 
ditions necessary  for  the  production  of  serpentine  by  the  action  of  permeat- 
ing water.  M.  Daubrce.  by  fusing  serpentine  with  the  addition  of  magnesia, 
obtained  a  product  po.s.ses.sing  the  characters  of  olivine.  Serpentine  is  a 
compact  rock,  with  the  smooth  surface  characteristic  of  the  magnesian  rocks, 
and  a  dull  or  ver\-  faint  luster,  of  various  prevailing  colors,  usually  green  or 
red,  and  streaked  or  veined  with  steatite  and  other  minerals. 

The  chief  locality  in  the  British  Islands  for  serpentine  is  the  Li/.ard  dis- 
trict of  Cornwall,  where  it  has  all  the  appearance  of  an  intrusive  mass,  but 
is  traversed  by  dykes  of  gabbro  or  diallage-rock.  But  serpentine  also  occurs 
in  Anglesea,  Galway  and  other  places  in  Ireland.  Banffshire  and  other  places 
in  Scotland  and  the  Shetland  Islands.  It  has  been  contended  that  soine 
serpentines  may  have  been  derived  from  dolomites  by  metaniorphic  action, 
and  the  serpentinous  ophicalcites  of  the  Laurentian  rtKks  of  Canada  are 
doubtless  altered  sedimentar\  rocks. 

Fklsp.vthic  Stones. — A  ver>'  numerous,  varied  and  important  group  of 

*Ffora  a  paper  rriid  b)-  Pror.  J .  Logan  Loblcy,  V.  G.  S..  at  the  mertinB  of  tht  Society  of  Architects 
London. 
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building  stone.s  may  be  formed  under  tbis  heading,  for  felspar  is  the  pre- 
vailing mineral  of  the  granites  in  their  great  variety,  the  syenites,  the  por- 
phyries and  of  the  acidic  volcanic  rocks.  Ordinary  felspar  is  a  silicate  of 
alumina  and  potash,  and  a  variety  of  great  importance,  called  labradorite,  is 
a  silicate  of  alumina  and  lime.  It  i.s  the  former,  usually  called  orthoclast, 
that  is  the  mineral  constituting  this  group  of  stones.  The  most  important 
of  these  as  building  stones  are  those  comprised  under  the  name  granite. 
The  granite  rocks  are  very  various,  but  all  granites  must  contain  felspar  and 
quartz.  To  these  niay  be  added  mica,  hornblende,  talc  and  other  minerals, 
but  ordinary  typical  granite  cousi.sts  of  felspar,  quartz  and  mica.  Granites 
are  therefore  very  diiTerent  in  character  from  all  the  .stones  previously  men- 
tioned, which  each  consist  mainly  of  but  one  mineral.  The  minerals  form- 
ing granite  are  likewise,  although  intermingled  and  closely  packed,  yet  sepa- 
rate and  di.stinct,  and  clearly  separately  displayed  to  the  eye.  Since  fel.spar 
is  sometimes  gray  and  sometimes  pink  and  sometimes  rich  rose  color,  and 
the  prevailing  tint  being  mainly  due  to  the  color  of  the  felspar,  granites 
var>-  in  color  accordingly. 

That  granite  has  been  produced  by  the  cr\stallization  of  its  component 
minerals  from  matter  in  a  fluid  or  fused  state  there  can  be  no  doubt,  and  it 
is  possible  to  ascertain  the  order  of  the  .separation  and  solidification  of  lli..' 
minerals.  It  is  found  that  the  grains  of  fel.spar  and  mica  are  partly  im- 
bedded in  the  quarts  grains,  and  hence  it  is  concluded  that  the  quartz  was 
the  last  to  solidify.  It  was  also  found  by  Sorby  and  Zirkel  that  the  quartz 
grains  contained  nn'nute  cells  partly  filled  with  water. 

The  size  of  the  grains  varies  very  much,  some  granites  l>eing  ver>'  fine. 
.some  verj-  coarse,  while  many  are  of  medium  texture.  In  the  well  knowti 
grey  Aberdeen  granite  and  the  pink  Peterhead  granite  we  have  perhaps  the 
most  typical  granites,  since  they  are  moderately  fine-grained,  and  regularly 
intermingled  felspar,  quartz  and  mica  granites.  In  some  granites  distinct 
crystals  of  felspar  are  conspicuously  seen  ;  these  are  called  porphyritic 
granites,  some  of  which  are  highly  ornamental,  as  in  the  beautiful  rose- 
colored  Shap  granite,  seen  in  the  chain-posts  in  front  of  St,  Paul's,  in  which 
there  arc  large  crystals  of  rich  colored  felspar.  The  luxullianite  that  was 
used  for  the  Wellington  sarcophagus  in  the  cr>-pt  of  St.  Paul's  is  another 
beautiful  example  of  a  porphyritic  granite,  and  the  stones  of  the  Loudon 
bridge  display  crystals  of  fel.spar  of  extraordinary  size,  and  afford  an  excel- 
lent illustration  of  an  English  grey  porphyritic  granite. 

The  exceedingly  lough  mineral,  hornblende,  is  a  constituent  of  many 
granites,  which  form,  from  their  great  durability,  excellent  road  material. 
Hut  hornblendic  granite  has  been  put  to  a  much  more  interesting  if  not  so 
practical  a  use,  by  being  employed  by  the  ancient  EgA'ptians  for  those  great 
monoliths,  obeh.sks  and  colossal  statues,  that  after  three  thousand  vears  com- 
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mand  the  admiration  of  the  world.  This  granite  was  quarried  in  Upper 
Egypt  at  no  long  distance  from  the  seat  of  government  at  the  time,  and  the 
places  where  these  fine  works  were  first  erected.  It  was  in  later  times  that 
they  were  brought  to  a  great  distance  from  their  quarries  and  re-erected  in 
Lower  Hg>'pt.  Lower  Eg>'pt  has  in  its  turn  given  them  up  to  adorn  the 
public  places  of  Rome  and  Venice  and  Paris,  and  lastly  London  and  New 
York.  As  the  place  where  this  granite  was  v\orkcd  was  called  Syene,  the 
name  syenite  was  given  to  the  Egyptian  horneblendic  granites.  The  petrolo- 
gists  have,  however,  now  decided  to  restrict  the  term  "syenite"  to  a  rock 
consisting  of  felspar  and  hornblende,  which,  not  containing  quartz,  would 
not  be  a  gp-anite.  Thus  the  Ivgyptian  granite,  although  from  Syene,  is  not 
syenite  but  bornblendic  granite.  It  has  been  disputed  whether  there  is  grey 
granite  in  Egypt.  The  two  famous  columns  of  the  Piazza  San  Marco. 
Venice,  one  red  and  the  other  grey,  are  both  reputed  to  be  Eg>-ptiau,  though 
brought  to  Venice  from  Tyre  in  1 127  by  the  Doge  Michielli.  The  column 
on  which  stands  the  group  of  St,  Theodore  and  the  Crocodile  is  doubtless 
of  the  red  granite  of  Egypt,  but  that  surmounted  by  the  Lion  of  St.  Mark, 
of  grey  granite,  if  it  be  Eg>ptian,  is  the  only  great  uionolitli  known  of 
Egyptian  granite  not  red,  although  there  are  some  small  works  of  grey 
granite  reported  to  be  of  the  granite  of  Egypt. 


IMITATIVE  FORMS  IN  ROCKS. 

THERE  is  a  universal  tendency  to  seek  and  sometimes  to  see  in  the 
forms  of  objects  around  us  representations  of  the  human  figure  or  of 
animals  and  plants,  says  M.  Stanislas  Meunier  iu  Popular  Sdence  Monthly 
for  May.  Many  interesting  examples  have  been  recorded  and  pictured  iu 
Im  Nature  of  rocks  and  mountains  presenting  resemblances  to  animated 
forms.  We  are  quite  ready  to  discern  in  the  clouds  all  sort  of  personages ; 
and  at  periods  when  superstition  has  been  active,  apparitions  have  been  de- 
scribed, the  whole  existence  of  which  consisted  of  misinterpreted  simple 
resemblances.  Stones  have  usually  been  considered  especially  worthy  of 
attention  in  this  categoni';  iu  tubercles  of  sandstone  and  nodules  of  flint  it  is 
easy  to  find  features  analogous  with  the  mo.st  various  objects.  A  block  of 
sandstone  is  exhibited  in  the  forest  of  Fontainebleaii  on  Mhich  one  willing  to 
see  it  may  recognize  a  petrified  knight  on  his  horse,  all  of  the  natural  size. 
A  noditle  of  sandstone  was  once  brought  to  me  iu  the  geological  laboratory 
of  the  museum,  on  which  the  owner  saw  the  portrait  of  our  Lord  on  the 
cross.  Some  persons  are  specially  ingenious  in  finding  resemblances  in 
flints:  and  Boucher  de  Perthes  admitted  into  his  Atlas  of  Celtic  and  Ante- 
diluvian Antiquities  a  whole  series  of  figures  of  imitative  fonns  of  that 

mineral.  • 

u— Stone. 
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ILL  wheat,  or  com,  from  out  its  husk  is  shed, 
And  has  a  threshing,  we  can  get  no  bread, 
The  chaff,  too,  must  be  winnowed  by  the  fan. 
Before  the  grain  is  fit  for  use  l>y  man. 
Not  only  so,  but  in  the  mill  be  ground, 
Ere  the  pure  whiteness  of  the  flour  is  found. 
And  yet,  the  "leaven"  must  its  mission  do, 
Search  every  part,  with  its  life-giving  brew 
Then  must  the  furnace-heated  oven  bake, 
Before  a  perfect  "staff  of  life"  we  make. 

So  Christians,  if  they  wish  a  perfect  mind, 
Must  first  be  thrashed,  then  be  from  chaff  refined  ; 
Self  must  be  powdered,  like  the  calf  of  gold. 
Then  can  the  "leaven"  of  the  gospel  hold, 
?    And  permeate  each  thought,  w^ord  and  act. 
^    Ere  'growth  in  grace.'  is  an  accomplished  fact. 
Still  in  the  furnace  we  must  go,  1  fear, 
Before  the  figure  "of  the  fourth"  appear. 
Few  of  us,  the  great  value  know  as  yet. 
By  threshing,  grinding,  roasting,  we  may  get. 

M.  D.  Stontheart. 


ANOTHER  EXPLOSION. 

**'T^H.*\T  thunder-storm  went  off  to  the  north  exactly  as  I  predicted  it 
1     would :"  said  Mr.  Norris,  with  dignity. 
And  then,  as  a  stunning  peal  of  thunder  followed  a  flash  of  lightning 
that  tore  the  chicken-house  to  slivers,  little  Robby  remarked,  innocently : 
"Yes,  and  it  "went  off'  again,  then:  didn't  it,  papa.?" 

Harry  Roma  in t\ 
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IS  THERE  AN  AMERICAN  ARCHITECTURE? 


I'CH  has  been  written  and  said  in  reference  to  an  American  style  of 

architecture.     As  a  style,  we  have  not  as  yet  reached  the  ideal,  yet 

we  have  not  only  been  tending  toward  it,  but  liave  in  a  certain 

way    realized,  if  not  the  ideal,  yet  that  intensive  form  of  it  that 

leads  to  an   ultimate  conclusion  that  American  individuahty  is  asserting 

itself,  in  its  own  way,  to  realize  a  purely  American  ideal. 

It  is  n.seless  to  argue  that  the  American  ideal,  if  realized,  must  result  in 
a  composite  style.  This  is  true  of  every  style,  and  has  been  true  of  all 
styles.  The  Roman  and  Grecian  styles  were  as  much  formed  out  of  ante- 
cedent methods  as  our  own,  with  the  exception  that  the  ancients  had  a  less 
prolific  resource  to  draw  upon  and  a  less  exacting  system  of  life  to  coufonu 
to  than  we  moderns,  who  may  draw  upon  a  longer  reach  nf  the  past,  and 
may  even  cover  the  classic  grounds,  that  in  the  days  of  Augu.stus,  were 
even  then  thought  to  be  overworked  and  trite. 

Yet  they  were  neither  overdrawn  upon  nor  tritely  wrought.  They  had 
developed,  exactly  as  we  are  now  developed,  out  of  the  customs  of  the 
time,  and  the  necessities  of  life.  The  pine  tree  of  the  Gothic  forests 
changed  the  round  Roman  arch  into  a  stone  replica  of  itself,  and  if  we  were 
to  search  for  parallels,  we  need  only  to  compare  the  cathedral  of  Milan  to 
a  huge  mountain,  and  its  multitude  of  spires  to  the  pine  trees  that  cling  to 
the  mountain  sides. 

But  an  American  style  can  be  nothing  of  this.  It  demands  ideals,  the 
same  as  Greek  or  Roman  or  Frank  demanded  them.  But  fortunately,  we 
think  not  the  same  ideas.  Nitieteenth  centur\-  utilitarianism  has  ideals  of 
its  own,  and  the  American  of  all  peoples,  is  the  most  utilitarian,  and  still  per- 
meated with  artistic  instinct.  Mr.  Norman  S.  Patton  recently  read  a  paper 
on  the  subject  before  the  Chicago  Architectural  Sketch  Club,  that  techn.c- 
ally  as  well  as  generally  and  with  artistic  instinct  touches  this  point,  that 
we  are  sure  will  be  appreciated  by  architects  and  artists  alike.     He  says: 

"There  may  be  some  who  think  that  as  inventive  a  people  as  the  American 
ought  to  start  an  entirely  new  and  unique  style  of  building,  and  there  are 
architects  who  have  considered  themselves  as  apostles  of  s\tch  a  new  mo\e- 
ment.  Their  success  has  not  been  encouraging,  and  I  hardly  need  to  argue 
before  this  club  that  whatever  style  we  adopt,  it  will  be  based  on  some  other 
that  has  gone  before.  The  world  is  too  old  for  any  radical  new  forms  to  be 
U9) 
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evolved,  unless  we  employ  new  materials  which  require  some  characteristic 
treatment.  Our  Chicago  system  of  a  steel  skeleton  inclosed  in  a  casing  of 
niasoiir\-  may  require  a  modification  of  preconceived  methods  of  archi- 
tectural treatment,  but  as  long  as  we  have  to  consr<ler  masonry,  whether  of 
brick  or  stone,  we  will  find  that  lintels,  columns,  piers,  buttresses  and  arches, 
round,  pointed,  elliptical,  segmental  and  flat,  have  all  been  tried  by  former 
generations,  and  do  what  we  will  we  cannot  avoid  following  in  the  footsteps 
of  some  of  our  predecessors.  We  have  already  had  in  this  countr>'  revivals 
of  all  the  principal  styles  of  architecture,  and  I  propose  to  examine  whether 
any  of  them  give  sufficient  promise  to  be  adopted  as  an  inspiratit>n  f(ir  or  a 
foundation  of  an  American  style.  Shall  we  follow  the  Eg>'ptian,  Greek, 
Roman,  Romanesque  or  Gothic,  or  any  modification  of  them? 

"We  must  not  expect  that  we  shall  ever  have  one  style  to  wliich  all  archi- 
tects shall  give  adherence  and  to  which  they  shall  confine  themselves  for 
buildings  of  all  classes.  Our  countn,'  is  so  vast,  and  includes  climates  both 
cold  and  hot,  moist  and  dry.  and  the  requirements  of  modern  buildings  are 
so  varied  that  no  one  'style'  of  design  can  adequately  cover  the  whole  field. 
We  cainiot  conceive  of  a  frame  dwelling  and  a  brick  warehouse  being  built 
in  the  same  style  unless  we  give  to  the  word  a  very  broad  significance.  We 
may,  however,  suppose  that  at  any  one  time  the  majority  of  architects  of 
this  land  %vill  be  working  in  the  .same  general  spirit,  and  that  their  work 
will  show  such  similarity  of  trealmetit  as  to  constitute  a  distinct  style  of 
architecture.  This  style  will  not  remain  stationary,  but  will  have  a  con- 
stant growth  and  change.  My  purpose  in  addressing  you  on  this  subject 
is  not  to  enter  into  abstruse  speculations  upon  the  architecture  of  the 
future,  but  rather  to  discuss  what  we  ought  to  make  our  architecture  now. 
If  there  is  to  be  a  national  style  in  which  we  are  to  have  a  part,  what  shall 
that  style  be  ? 

"What  style,  if  any,  is  adapted  to  the  greatest  number  of  our  American 
buildings?  Beginning  with  the  oldest,  we  may  di.smiss  the  Egyptian  ini- 
mediately  as  too  primitive.  The  Greeks  are  thought  to  have  received  their 
first  ideas  of  architecture  from  the  Eg>'ptians,  and  they  produced  a  very 
elegant  and  refined  style.  It  will  not  do  for  us.  however,  for  it  does  not 
make  use  of  the  arch.  We  cannot  get  along  without  the  arch,  nor  can  we 
do  without  the  lintel.  We  must  have  a  style  that  permits  of  the  u.se  of 
either  or  of  both  in  the  .same  composition.  Let  us  remember  the  Greek 
architecture  for  its  repose  and  dignity  and  for  its  beautiful  and  refined  forms 
of  columns,  moldings  and  oniaments.  The  use  of  the  arch  naturally 
suggests  the  Gothic.  This  gives  us  a  most  scientific  treatment  of  arches, 
and  in  vaulting  surpasses  all  otiier  styles.  There  are  also  new  forms,  quite 
different  from  the  Greek,  and  yet  reminding  us  of  them  in  the  way  in  which 
each  molding  is  designed   for  the  special  place  in  which  it  is  to  be  placed. 
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To  me  theGothic  is  a  charming  style,  and  travelers  will  sing  ihe  praises  of 
the  Medieval  cathedrals  as  long  as  their  buttressed  vaults  shall  stand,  but 
for  modern  buildings  it  is  not  what  we  want.  Of  stone  vaults  we  have 
little  use  in  commercial  or  residence  architecture,  and  although  the  arch  is 
indispensable  the  pointed  form  is  not  adapted  to  buildings  with  low  stories 
and  flat  ceilings,  and  such  must  be  the  great  majority  of  those  we  build. 

"The  American  style  must  employ  the  semi-circular  arch,  it  must  tolerate 
the  segmental  and  elliptical  and  must  live  on  good  terms  with  lintels  of  all 
sizes  and  descriptions.  The  straight  line  must  be  our  main  dependence. 
The  curve  we  need  for  variety,  but  even  then  it  must  be  a  practical  and 
manageable  cut^'e.  There  are  two  styles  that  employ  the  round  arch — the 
Roman  and  the  Romanesque ;  and  if  we  are  to  find  an  inspiration  from  the 
ancients  we  must  seek  it  here. 

'The  Greeks  employed  a  system  of  tapered  columns,  carr\  ing  an  appro- 
priate entablature,  and  their  buildings  being  one-story  structures,  this 
'order  of  architecture  formed  the  whale  building.  The  Romans  adopted 
a  modification  of  the  Greek  idea  for  their  temples,  but  for  most  of  their 
buildings  they  used  the  arched  form  of  construction.  They  should,  there- 
fore, have  an  arched  style  of  architecture,  or  their  style  should  be  a  system 
of  ornamental  and  ornamented  arches.  Now  the  Romans  found  the  same 
difficulty  that  we  do  in  inventing  a  new  style  of  architecture,  and  they  did 
what  we  do,  took  as  a  starting-point  the  work  of  their  predecessors.  They 
modified  the  Greek  columns  and  then  proceeded  to  apply  them  as  ortia- 
ments  to  their  arched  construction.  It  did  not  occur  to  them  that  columns 
could  l>e  made  to  carry  their  arches  instead  of  Greek  architraves.  They 
built  piers  to  carr)'  the  arches  and  then  set  a  column  in  front  of  each  pier 
and  placed  an  entablature  on  the  columns.  They  thought  their  style  of 
arched  con.struction  plain,  but  instead  of  inventing  some  logical  method  of 
ornamenting  it  they  simply  placed  a  screen  of  Greek  architecture  in  front 
of  it.  This  is  the  fatal  weakticss  of  Roman  architecture  which  has  been 
copied  by  all  those  who  have  been  swayed  by  classic  models  to  this  day,  as 
witness  the  design  for  the  new  Art  Institute  in  this  city,  which  seems  to 
have  been  conceived  on  the  theory  that  a  building  to  contain  Roman  and 
Greek  sculpture  must  not  exhibit  any  development  of  architecture  more 
modern  than  the  days  of  the  Roman  Empire. 

"Roman  architecture  is  not  a  rational  system  of  construction,  but  is  two 
systems  imperfectly  united.  It  is  a  transitional  period  in  which  the  archi- 
tects sought  to  unite  the  orders  of  the  Greeks  with  their  own  arches,  but 
before  the  task  was  complete  the  Roman  Empire  had  yielded  to  the  con- 
quest of  our  ancestors  the  'barljarians.'  This  task  of  developing  a  rational 
system  of  decoration  for  an  arched  construction  was  accomplished  by  the 
nations  of  Western  Europe,  especially  the  French,  and  as  a  result  we  have 
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the  styles  we  call  Romanesque  and  Gothic."  The  author  quoted  from  the 
Century  Dictionary  its  article  on  Romanesque  Arcliitecture,  as  the  richest 
in  suggestion  on  that  topic ;  which  is  as  follows : 

"  'A  general  phrase,  including  the  styles  of  round  arched  and  vaulted  archi" 
lecture  which  prevailed  in  the  West  from  the  fifth  to  the  middle  of  the 
twelfth  century.  The  Romanesque  can  he  separated  into  two  distinct 
divisions,  (a)  That  hut  little  removed  from  debased  Roman  prevalent 
from  the  fifth  to  the  eleventh  century  ;  and  {b)  the  late,  fully  developed 
Romanesque  of  the  eleventh  and  twelfth  centuries  which  comprises  the 
advanced  and  differentiated  Lombard,  Rhenish,  Saxon,  Norman  and  Bur- 
gundian  styles.  The  lalter  division,  while  retaining  the  semi-circular  arch 
and  other  characteristic  features  of  Roman  architecture,  is  in  every  sense  an 
original  style  of  great  richness  and  dignity,  always  inferior,  however,  to  the 
succeeding  pointed  style  in  the  less  perfect  stability  of  its  round  arch  and 
vault,  the  greater  heaviness  and  less  organic  quality  of  its  structure,  the 
inferior  flexibility  of  its  design  and  the  archaic  character  of  its  figure  sculp- 
ture, of  which  much,  however,  is  admirable  in  the  best  examples,  particularly 
in  France.'  It  was  such  a  novel  idea  to  me  to  find  architectural  criticism  in 
a  dictionar>-  that  I  was  led  to  examine  further.  I  will  give  you  only  a  few 
sentences :  *The  architecture  of  the  ancient  Romans  was  characterized  by 
the  adoption  of  the  Greek  orders  in  general  as  mere  external  ornaments  in 
lavishness  of  redundant  and  artificial  decoration,  and  without  understand- 
ing of  their  delicately  studied  proportions  and  logical  arrangement.' 

"  'Mediaeval  architecture  embodies  a  union  of  the  Greek  system  of  colum- 
nar con.struction  with  the  Roman  vaulting  and  arches,  with  the  consequences 
flowing  logically  from  the  new  combination.  Despite  local  differences, 
Mediaeval  architecture  represents  a  continuous  development  from  the  classi- 
cal Roman  to  the  modifications  wrought  by  the  Renaissance." 

"  'While  all  Renaissance  architecture  is  far  inferior  to  Mediseval  building 
of  the  best  time,  it  represents  a  distinct  advance  over  the  debased  and  over- 
elaborated  forms  of  the  Mediaeval  decadence.' 

"These  views  will  probably  not  strike  any  of  you  as  novel.  The  diction- 
ary' but  condenses  the  generally  accepted  opinions  of  the  best  critics  of  art. 
The  Roman  architecture  impresses  us  by  its  magnificence  and  by  the  beauty 
of  its  many  forms,  but  it  is  lacking  in  the  fundamental  principle  of  archi- 
tecture that  the  decoration  must  be  an  integral  part  of  the  construction. 
The  Greeks  followed  this  principle,  and  developed  it  for  the  column  and 
entablature,  but  if  we  seek  its  application  to  the  arch  we  must  pass  by  the 
Roman  to  the  Romanesque.  The  Roman  or  Classic  style  does  not  give  us 
a  rational  system  of  "decoration  antl  decorated  construction,'  therefore  it  is 
not  true  architecture  and  cannot  make  a  satisfactory  basis  for  an  American 
style.     The  Renaissance  is  in  many  ways  better  and  more  developed  than 


J'A'Ayc 7/  ROAD-MAk'ING. 


53 


the  aucient  Roman.     It  liorrowed  nuich  from  the  Romanesque  and  Gothic, 
but  being  wrong  in  principle  ni>  addition  of  foreign  details  can  save  it. 

"IvCt  us  turn  to  the  Romanesque  and  inquire  what  claims  it  has  to  be  the 
fouudation  of  our  national  style.  First,  it  is  a  rational  style.  The  system 
of  onaamentation  conforms  to  the  construction  and  is  inseparable  from  it. 
One  reason  for  the  failure  of  Classic  architecture  is  its  worship  of  the 
"orders."  In  a  Greek  or  Roman  temple  the  column  with  its  entablature 
forms  indeed  the  essence  of  the  whole  structure,  and  in  our  own  days  a 
porch  to  a  building  consists  of  columns  supporting  a  roof,  but  in  the  practi- 
cal buildings  for  our  day  and  climate  the  column  plays  an  insignificant  part. 
You  can't  keep  out  the  w^eather  with  columns,  and  in  a  climate  where  we 
have  so  much  weather  to  keep  out  we  must  have  a  style  of  architecture 
that  puts  all  arcliitectural  forms  in  their  true  place." 


FRKNCH  ROAD  MAKING. 


THE  British  vicen^onsul  at  Dieppe,  in  his  last  report,  says  that  the  roads 
which  surround  the  docks  and  the  national  roads  which  lead  out  of 
the  town  on  the  east  and  on  the  west  have  been  made  with  an  exceptionally 
good  quality  of  stone,  of  singular  hardness  and  durability,  which  was 
brought  from  Cherbourg.  In  fact,  it  is  so  hard  that  it  will  cut  glass.  It  is 
broken  up  into  macatiam,  and  forms  splendid  material  for  making  roads. 
Her  Majesty's  Consul  at  Cherbourg  mentioned  this  stone  xftry  favorably  in 
his  report  for  1890,  and  its  use  has  proved  so  satisfactory  in  Dieppe  that 
the  vice-consul  thinks  it  migiit  be  worth  inquiring  whether  it  could  be 
employed  on  some  of  our  Knglish  roads,  where  a  lesson  in  road-making 
might  be  learnt  with  advantage  from  the  French  "cautonnier."  The 
material  is  usually  marble,  flint,  stone  or  gravel,  and  whatever  is  used  must 
be  of  the  be.st  quality  and  cleansed  from  all  foreign  substances.  The  stone 
must  be  broken  uji  so  that  each  piece  may  pass  through  a  ring  iy2  inches 
in  diameter.  It  is  then  spread  evenly  over  the  road,  the  interstices  being 
carefully  filled  in  with  smaller  pieces,  so  that  the  whole  is  smooth  and  free 
from  abrupt  eminences  and  depressions.  A  steam-roller  then  crushes  and 
levels  the  whole,  after  which  a  superficial  layer  of  clay  and  earth  completes 
llie  work.  In  Normandy,  where  the  roads  are  perfect,  they  are  made  slightly 
couvex.  with  a  trench  on  either  side,  and  are  diligently  scraped  to  keep  them 
dry.  One  of  the  most  important  ingredients  used  in  road-making  is  a  little 
chalk,  which  helps  to  bind  and  con.solidatc  the  macadam  or  small  stones 
into  a  firm  and  hard  mass.  If  too  much  chalk  were  used  it  would  render 
the  roads  sticky  after  frost. 


CURIOSITIES  IN  EPITAPHS. 


IN  nearly  every  commuuity  throughout  New  England  is  located  the  old 
family  burying  ground.  A  large  number,  perhaps  the  niajority  of  them, 
were  established  somt  tinie  in  the  last  century,  and  are  between  one  and 
two  hundred  years  of  age.  The  style  of  architecture  in  the  old-fash- 
ioned tombstone  is  remarkable  for  its  simplicity  as  well  as  its  great  simi- 
larity. The  quality  of  the  stone  was  a  coarse  limestone  or  surface  rock. 
The  expense  in  the  construction  was  in  nian>  cases  vested  in  the  inscrip- 
tion. Having  occasion  a  few  days  .since  to  visit  one  of  tlie.se  primitive 
graveyards.  I  became  very  much  interested  in  some  of  the  epitaphs  en- 
graved upon  these  headstones.  The>  can  be  seen  au\'  day  in  the  West 
Street  Cemetery.  Fairhaven.  Vi.  I  give  them  to  the  readers  of  Stone  just 
as  1  copied  them  : 

"In  memory  of  Ezra  Hamilton,  who  died  Feb.  25th,  1810,  in  the  77th  year  of  his  age." 
I'arewell,  Farewell  vain  world 

Farewell  to  thee, 
For  Ihou  hast  nothing 
More  to  do  with  me. 


Another  one  has  this  advice  : 

Frail  mortals  stop 
And  drop  a  tear. 
Departed  wortli 
Lies  buried  here. 

This  lastinj^  marble  shall  declare 

What  sense   and  worth  have  ended  here, 

Where  mourning  friends  will  long  repair 
To  case  tlicir  auguish  with  a  tear. 


The  next  one  is  striking  for  its  originality : 

Mortals  behold  a&  you  pass  by, 
As  you  are  now  so  once  was  I, 
As  1  am  now  so  you  must  be, 
Prepare  for  death  and  follow  me. 

In  the  family  burying  ground  in  West  Haven.  Vt..  arc  the  following  epi- 
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taphs  which  I  obtained  from  Sarah's  mother.  It  might  be  mentioned  that 
Sarah  was  accidentally  killed  by  her  brother  who  was  playing  with  the  gun 
and  "did  not  know  it  was  loaded."  Her  father,  the  late  Chauncey  Benson, 
was  the  author  of  the  following  epitaphs  of  his  children  : 

Sarah  Harietta  Julia  Sophia 

Was  taken  from  this  world 
By  a  gun's  awful  (ire; 

In  the  hands  of  her  brother 
The  gun  it  was  held, 

By  the  sad  accident 
Poor  Sarah  she  fell. 


Sleep  on,  my  son  Dewitee 
Thy  parents  can't  forget  thee. 


Laura  Augusta  Weltha  Bertheiar 

Is  called  from  her  parents  to  mansions  higher. 


It  will  be  noticed  that  a  number  of  names  are  added  to  these  epitaphs, 
probably  to  fill  out  the  lines.  DeWitt  was  named  after  DeWitt  Clinton,  but 
the  "ee"  was  undoubtedly  added  to  his  name  in  order  to  rhyme  with  thee. 

In  a  cemetery  of  Hampton,  N.  Y.,  is  a  tombstone  erected  by  a  Thomas 
Hopkins,  an  Irishman,  bearing  the  following  inscription : 

"Here  lies  two  children  dear 

One  in  old  Ireland  and  the  other  here." 


A  friend  furni.shed  me  the  following,  which  he  copied  from  a  tomlxstone 
in  a  churchyard  in  Scotland : 

"Here  lies  nie  and  my  two  daughters 

We  died  from  drinking  Cheltenham  waters, 

If  we  had  stuck  to  Epsom  salts 

We  need  not  have  been  in  these  here  vaults." 


Pawlet,  Vt..  has  an  antiquated  stone,  containing  an  epitaph,  that  leaves 
the  reader  of  it  in  doubt  who  the  "departed  in  this  life"  refers  to : 

"In  memory  of  Mrs.  Perethene  Butts,   whom  he  enjoyed  only  three  months,  and 
then  departed  this  life."    "Date  1790." 

George  H.  Harris. 


THE  NECESSITY  FOR  SUSTAINED  EFEORT. 


WILLIAM  H.  SAYWARD.  well  known  not  f>nly  as  a  promoter  of 
associations  among  contractors  and  builders,  but  as  a  cultivated, 
gentlciuaii,  who  has  studied  the  artisti»  as  well  as  the  social  side  of 
the  question,  delivered  an  address  at  Boston  recently  that,  while  directed  to 
the  builders,  has  indirectly  a  bearing-  that  should  suggest  to  almost  every 
other  trade  the  one  thing  needful — the  necessity  for  sustained  effort.  In 
his  address  he  said  ; 

"One  of  the  conditions  most  fretjuently  met  with  in  advocating  the  value 
of  association  as  a  solution  for  questions  that  can  only  be  answered  by  the 
combined  voice  of  those  affected,  is  that  of  apathy.  This  is  particularly 
true  of  builders  as  a  class  and  is  most  likely  to  occur  in  localities  where  an 
unsuccessful  effort  at  association  has  been  made.  Certain  abuses,  for  in- 
stance, have  existed  in  a  given  locality  until  they  have  become  intolerable,  and 
certain  persons  affected  thereby  have  met  together  and  formed  an  association 
for  the  eradication  of  these  abuses.  The  association  has  been  founded  upon 
principles  which  are  just  and  equitable  and  which  are  calculated  to  over- 
come and  correct  the  evils  aimed  at.  The  enthusiasm  oF  the  members  runs 
high,  and  in  that  enthusiasm  the  fact  may  be  overlooked  that  persistent  per- 
sonal effort  is  necessary  to  the  application  of  the  principles  advocated.  The 
fact  that  the  actual  working  members  of  any  a.ssociation  are  few,  and  that 
they  are  unable  to  immediately  accomplish  the  change  desired  allows  the 
enthusiasm  of  the  greater  number  to  cool,  creating  in  its  place  a  feeling  of 
apathy  on  the  part  of  the  entire  portion  of  the  comnumity  affected,  with 
possibly  a  few  exceptions.  In  all  efforts  for  the  reformation  of  established 
customs  a  certain  amount  of  enthusia.sni  is  necessary  and  the  mark  must 
necessarily,  also,  be  placed  high,  but  simply  because  the  gathering  together 
of  a  class  of  meu  into  au  a.ssociation  and  the  promulgation  of  just  principles 
does  not  bring  about  immediately  and  entirely  the  desired  reform,  is  no 
cause  for  discouragement  or  apathy. 

"The  failure  of  abii.ses  to  immediately  correct  themselves  upon  the  an- 
nouncement that  an  association  has  been  formed  for  their  correction,  is  no 
cause  for  suqvnsc  or  disapiK>:ntnient.  but  is  too  often  tiie  cause  of  complete 
oversight  of  the  little  things  which  indicate  that  the  leaven  is  working. 
The  leaven  in  this  case  is  the  few  who  in  their  earnest  efforts  at  correction 
refuse  to  submit  to  the  abuses  in  que.stion,  and  who  are  often  thereby  placed 
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at  a  disadvantage  to  those  equally  interested  with  themselves.  Because 
every*  architect  will  not  use  a  certain  form  of  contract,  and  all  workmen  will 
not  accept  certain  conditions  of  labor  immediately  upon  the  same  being  an- 
nounced by  an  association  of  builders,  is  no  sign  that  ultimate  compliance 
could  not  be  obtained.  When  a  builder  is  awarded  a  contract  he  sticks  to  it 
until  the  end  under  every  adverse  condition  that  may  arise,  for  he  knows 
that  persistence  brings  the  result  for  which  he  is  striving.  At  a  certain 
stage  in  the  work  he  receives  part  of  the  result  and  at  another  stage  he  re- 
ceives more  of  the  result,  and  so  on  until  the  end,  when  he  receives  full 
payment.  It  is  exactly  the  same  with  an  effort  to  bring  about  better  condi- 
tions fur  the  transaction  of  his  business,  and  the  result  is  quite  as  necessan,- 
to  his  welfare  and  success  as  that  of  his  completed  contract.  If  the  repu- 
table builders  of  a  community  associate  themselves  together  for  the  purjiose 
of  securing  the  conduct  of  their  business  upon  a  more  fair  and  equitable 
basis,  and  apply  the  .same  steady,  persistent  effort  that  they  do  to  the  execu- 
tion of  their  contracts  at  a  certain  stage  in  the  work,  Ihey  will  receive  the 
result,  first,  in  the  form  of  a  recognition  of  their  efforts;  at  the  next  stage, 
in  the  compliance  of  a  few  with  the  changes  desired,  and  so  on  until  the 
reform  has  become  general  and  the  full  payment  is  gained  in  the  establish- 
ment of  new  customs  which  greatly  facilitate  the  tran.saction  of  their  busi- 
ness.  The  builder  cannot,  for  instance,  secure  the  establishment  of  a 
desirable  form  of  cotitract  in  general  use  unless  he  refuses  to  sign  any  other, 
and  so  long  as  he  makes  no  effort  to  have  his  brother  builders  refuse  to  sign 
any  other,  so  long  will  he  be  obliged  to  submit  to  conditions  which  are 
irksome. 

"There  are  cities  in  the  United  States  to-day  in  which  the  builder  conducts 
his  business  in  a  manner  both  unsatisfactory-  and  unprofitable.  He  submits 
to  conditions  which  would  not  be  tolerated  in  any  other  vocation,  and  re- 
sorts to  methods  to  secure  business  which  are  unjust  to  himself  and  which 
cut  down  not  only  his  profits,  but  the  dignity  of  his  calling.  He  is  apathetic 
so  far  as  any  actual  well-directed  attempt  at  the  correction  of  existing  evil 
practices  is  concerned,  for  lack  of  determined  and  sustained  effort  on  his 
own  part  as  an  integral  part  of  the  community  affected.  Every  builder 
is  willing  to  work  for  the  securing  of  a  contract;  he  does  it  in  the 
regular  course  of  his  business,  and  he  should  be  equally  willing  to  work 
for  the  securing  of  conditions  and  practices  which  would  facilitate  its  trans- 
action and  enable  him  to  carry  it  on  at  a  greater  profit.  That  work  which 
will  bring  about  the  result  so  manifestly  to  be  desired,  and  which  up  to  the 
present  time  has  proven  most  efficient,  is  association,  backed  up  by  well- 
directed,  persistent  and  untiring  effort  on  the  part  of  each  individual  mem- 
ber. This  effort  need  not  in  the  least  degree  conflict  or  interfere  with  busi- 
ne.ss,  but  can  be  made  a  part  of  its  transaction.     The  only  motive  for  de- 
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parting  from  the  rules  and  principles  laid  down  by  the  association  would 
be  the  securing  of  a  contract  at  an  unfair  advantage  over  some  other  mem- 
ber of  the  association,  and  so  long  as  the  association  as  such  maintained  its 
principles  the  work  of  improvement  would  go  on.  It  should  be  remem- 
bered, in  considering  the  actual  results  of  associated  effort,  that  the  customs 
attacked  are  the  outgrowth  of  many  years  of  neglect,  and  nntst  not  be  ex- 
pected to  transform  themselves.  They  will  only  yield  to  years  of  persistent 
and  stistaiued  effort  at  their  transformation." 


WILLIAM   L-  SAUNDERS. 


THK  subject  of  the  portrait  in  our  frontispiece  is  of  one  whom  all 
readers  of  Stone  are  well  acquainted  with  through  the  fellow-feeling 
that  "makes  us  wondrous  kind."  One  who  does  not  teach,  but  tells  wliat 
he  knows  in  that  simple  way  that  turns  pupils  into  friends ;  like  two 
sponges  exchanging  moisture,  one  surcharged,  the  other  dr>-  and  absorb- 
ing the  surplus  that  the  other  gladly  parts  with — complete  congeniality. 
It  is  an  excellent  likeness  of  \Vm.  L.  Saunders. 

He  was  born  in  Columbus,  Ga.,  in  i<S56.  the  son  of  Rev.  Dr.  Saunders, 
of  Virginia,  who  was  nephew  of  Robert  Saunders  the  celebrated  professor 
of  mathematics  who  became  president  of  William  and  Mary  College,  at 
Williamsburg,  Va.  The  ancestry  dates  back  to  Edward  Saunders,  in  1716, 
who  was  one  of  the  celebrated  "Knights  of  the  Horseshoe"  of  the  Old 
Dominion.  On  his  mother's  side  he  was  descendant  of  W'alter  Morton, 
of  Ayrshire,  Scotland,  and  wdio  was  a  cousin  of    Robert  Burns. 

Wm,  L.  Saunders  was  "brought  up"  on  the  Gulf  of  Mexico,  in  Florida, 
and  educated  by  his  father.  He  went  to  Philadelphia  in  1^72,  and  entered 
the  scientific  department  of  the  University  of  Pennsylvania.  He  grad- 
uated as  civil  engineer  in  1S76,  and  while  at  college  was  first  editor-in- 
chief  of  the  University  Magazine,  and  was  class  poet.  The  effect  of  this 
training  is  still  visible  in  his  contributions  to  the  technical  press.  He 
also  was  Philadelphia  correspondent  for  Southern  newspapers  during 
the  Centennial  Exposition  at  Philadelphia,  Mr.  Saunders  began  his 
professional  life  as  civil  engineer  in  charge  of  hydrographic  work,  as 
building  .ship  channels,  dock  building  and  general  hydrographic  con- 
struction. While  excavating  ship  channels  he  iiUro<luceii  improvements 
in  machinery  for  bla.sting  rock  under  water,  and  was  the  first  to  introduce 
a  water  jet  following  a  drill  bit  into  the  hole.  [His  work  in  this  line  is 
de.scribed  in  *' Farrow's  Military  Encyclopedia,"  under  title  of  "Submarine 
Drilling:"  al.so  in  Ei.s.sler's  work  on  "Modern  High  Explosives."]     He  was 
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c-xigaged  as  engineer  for  the  Iiigersoll  Rock  Drill  Company,  in  1.SH2.  and 
conducted  experiments  in  marble  quarries  in  Vermont.  While  there  he 
designed  and  patented  the  channeling  and  gadding  machines  now  large- 
ally  used  in  quarries,  known  as  the  'IngersolT"  channelers  and  "Inger- 
soil"  gadders.  He  also  designed  the  first  commercialh'  successful 
direct-acting  channeling  machine. 

In  1886  he  married  Miss  Gaston,  daughter  of  Commodore  Gaston,  at 
Narragansett  Pier,  R.  I.,  and  two  children  have  followed  as  the  result 
of  the  union. 

He  was  elected  to  a  membership  in  the  American  Society  of  Mining 
Engineers,  the  American  Society  of  Meclianical  Engineers,  and  the  Ameri- 
can Society  of  Civil  Engineers  and  Engineers'  Club  in  New  York,  in 
which  he  still  retains  membership. 

He  has  written  much  on  (juarrying.  as  readers  of  Stone  know,  and 
al.so  written  and  lectured  both  on  compressed  air  and  quarrying.  He  now 
holds  the  office  of  secretary  and  manager  ftir  the  Ingersoll-Sergeant 
Drill  Company.  He  also  is  an  officeholder,  having  been  elected  Mayor 
of  North  Plainfield,  N.  J.,  last  .spring.  His  character  needs  no  description. 
It  is  well  outlined  in  his  career  and  its  successes. 


WILL  TOW  FREK^.HT   TRAINS  ACROSS  LAKE  MICHIGAN. 

ACURIOl'S.  and  almo.st  startling  project  is  recorded  by  the  Railway 
Aj^e,  where  it  will  be  attempted  to  ferry  loaded  freight  cars  across 
Lake  Michigan  between  Frankfort.  Mich.,  and  Kewaunee,  Wis.,  a  dis- 
tance of  52  miles,  connecting  the  Toledo,  Ann  Arbor  &  Northern  with  the 
Green  Bay,  Winona  &  St.  Paul  Railway.  A  large  propeller  is  under  con- 
struction at  Toledo,  which  will  have  a  capacity  of  21  cars,  and  it  is  expected 
to  tow  a  barge  carrying  15  cars,  making  36  cars,  or  more  than  an  average 
freight  train.  The  cost  of  transferring  grain  and  other  freight  from  cars  to 
steamer  and  from  steamer  to  cars  forms  a  ver\'  heavy  item  of  cost  which 
the  proposed  plan,  if  successful,  will  save.  Lake  Michigan,  however,  is  a 
treacherous  w^ater  and  considerable  risk  will  be  involved  in  ferr>'ing  cars 
across  it.  especially  in  winter  when  ice  abounds. 
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lEW  minerals  are  more  coninioii.  and  fewer  still  more  beautiful  in  their 
various  forms,  than  <[uartz.  Comptninded  as  it  is  of  the  two  most 
abundant  elements  in  the  world,  silicon  and  oxygeiK  it  is  found  in 
some  form  or  other  in  almost  ever>'  locaiity.  and  often  occurs  in  shapes  and 
colors  rivaling  the  less  common  minerals  usually  ranked  as  gems. 

Quart/,  is  chemically  a  silicic  anhydride,  with  the  formula  vSiO?.  In  its 
purest  form  il  is  a  colorless,  transparent  solid,  re.sembling  glass,  and  crystal- 
talli/.ing  in  the  hexagonal,  or  six-sided,  system.  The  ordinary  form  of 
quartz  crystal  is  familiar  to  ever\-  one,  and  consists  of  a  .six-sided  prism  sur- 
mounted by  a  six-sided  pyramid.  In  the  perfect  cr>'stal  both  ends  should 
be  terminated  by  pyramids,  but  such  specimens  are  rare.  These  crystals 
are  found  of  all  sizes,  from  tho.se  scarcely  larger  than  a  pin-head  to  those 
weighing  several  pounds. 

Beautiful  as  the  pure  rock  crystals  are.  there  are  either  forms  of  quartz 
which  are  .still  more  beautiful.  A  remarkable  property  of  quartz  is  its  capabil- 
ity of  absorbing  different  coloring  matters,  thus  imitating  the  different  pre- 
cious stones,  and  often  only  to  be  distinguished  from  Ihem  by  the  eye  of  an 
exi>ert.  Yellow,  red,  puqile.  blue,  green,  and  all  the  diflTercnt  shades  of 
brown  and  black  have  been  obsen.'ed,  and  the  terms /a/j<r  topaz,  ruby,  emer- 
ald, sapphire,  etc.,  are  applied  to  these  .specimens,  in  distinction  from  the 
true,  or  orienial,  gems,  which  are  distinct  mineral  species ;  while  the  mas- 
sive white  milk>'  quartz  and  the  rose-tinted  variety  are  even  more  common 
than  the  above-described  forms. 

Even-  one  is  familiar  with  the  beautiful  .stones  known  as  agates, 
which  appear  to  l>e  made  up  of  different  bands,  or  layers,  greatly  varying — 
even  in  the  same  specimen — in  form,  size,  and  color.  There  are  few  more 
beautiful  natural  objects  than  a  finely  polished  agate,  and  the  infinite  variety 
which  they  present  prevents  one  from  ever  ^vearying  of  them.  The  method 
of  formation  of  agates  is  an  interesting  chapter  in  mineralog>-.  Silicic  an- 
hydride, or  silica,  as  commonly  found  in  the  .shape  of  quartz,  is  an  extremely 
insoluble  substance,  neither  water  nor  most  chemical  substances  having  any 
action  upon  it.  It  can.  huwever.  be  made  to  unite  with  alkalies,  forming 
-soluble  silicates ;  and  by  a  somewhat  complicated  manipulation  these  sili- 
cates may  be  decomposed,  and  the  silica  obtained  in  .solution  in  water.  It 
is  rather  doubtful  if  this  is  a  true  solution — like  that  of  salt  in  water,  for  in- 
stance. Silica  formed  in  this  way  is  a  colloid,  or  jelly-like,  substance,  and 
the  .so-called  solution  may  be  more  analogous  to  a  weak  jelly  or  glue.  But 
for  all  practical  pnr|)oses  it  is  a  true  solution  of  silicic  anhydride  in  silica, 

and,  although  only  made  artificially  wMth  some  difficulty,  it  often  occurs  very 
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abundantly  in  the  waters  of  certain  mineral  springs — notably  those  of  the 
Yellowstone  Park,  which  in  a  short  time  encrust  all  objects  placed  in  theui 
with  a  coating  of  silica. 

Having  understood  this  matter  of  soluble  silica,  the  forniatioti  of  an  agate 
becomes  ven.'  plain.  They  are  usually  fonned  in  cavities  in  the  rock,  and 
more  often  in  limestone  strata,  as  this  formation  contains  more  cavities  than 
any  other.  We  have  only  to  suppose  a  stream  of  water  containing  silica  in 
solution  to  flow  through  such  a  cavity.  In  the  course  of  time  the  silica  will  be 
precipitated  from  its  solution  and  deposited  upon  llie  walls  of  the  cavity, 
either  as  translucent  massive  quartz  or  the  beautiful  rock  crystals ;  or,  as 
often  happens,  it  will  retain  as  it  hardens  its  original  jeHy-like  appearance, 
forming  the  mineral  known  as  chalcedony.  The  resemblance  of  chalcedou} 
to  a  petrified  jelly  is  remarkable,  and  is  a  conclusive  proof  of  the  method 
of  its  formation. 

In  the  course  of  ages  the  cavity  in  the  rock  may  be  filled  and- emptied 
many  time:?.  Impurities  may  be  present  in  the  water,  which  are  precipitated 
with  the  silica,  imparting  to  it  various  colors,  and,  by  successive  deposits, 
producing  the  banded,  or  stratified,  appearance  of  the  resulting  agate.  Not 
infrequently  the  opening  to  the  ca\'ity  becomes  .stopped  up.  or  the  supply  of 
siliceous  water  fails  before  the  cavity  is  completely  filled  with  the  hardened 
qnartz.  We  then  have  a  hollow,  more  or  less  spherical  piece  of  tjuartx.  which, 
when  broken  open,  is  found  to  be  studded  on  the  inside  with  cry.stals,  agates, 
chalcedony,  and  other  varieties  of  the  mineral.  These  are  known  as  geodcs, 
and  form  .some  of  the  most  beautiful  specimens  in  mineralogical  collections. 
They  are  extremely  abundant  in  the  limestone  regions  of  the  West. 

Moss-agate  is  a  fi^rm  of  agate  containing  markings  resembling  fern  leaves 
or  other  vegetable  matter.  These  are  not  petrifactions,  but  simply  crystals 
of  manganese  and  iron  salts  which  have  been  deposited  in  arborescent  forms. 
Occasionally  pieces  of  quartz  are  found  which  contain  cavities  filled  with 
water,  thus  furnishing  additional  proof  of  the  aqueous  origin  of  the  speci- 
men. Some  cry.stals  aLso  contain  minute  cavities  which,  strangely  enough. 
appear  to  contain  liquefied  carbonic  acid  gas.  It  is  hard  to  understatid  how 
it  could  be  inclosed  in  the  mineral  under  such  tremendous  pressure,  except 
by  assuming  that  such  specimens  were  formed  in  some  way  by  the  action 
of  volcanic  phenomena.  We  may  also  mention  that  minute  but  true  crys- 
tals of  quartzjhave  been  observed  to  form  in  modern  limes  upon  the  tim- 
bers of  a  mine,  over  which  a  stream  of  siliceous  water  trickled. 

In  their  natural  condition,  agates  are  usually  dull,  unattractive  stones, 
which  few  people  would  take  the  trouble  to  pick  up.  The  trained  eye  of 
the  collector,  however,  recognizes  them  at  once  ;  and  by  a  laborious  process 
of  grinding  and  polishing,  the  true  structure  and  beauty  of  the  stones  are 
developed.     A  few  agates  are  polished  in  this  countr\',  but  most  of  this  work 
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is  done  in  Germany,  where,  on  account  of  the  cheapness  of  labor,  the  fatiguing 
work  which  the  process  demands  can  be  accomplished  at  a  moderate 
cost.  'Tricks  of  the  trade"  are  not  unknown,  even  in  this  art,  and  compar- 
atively poor  stones  often  have  their  color  improved  and  rendered  more  lirill- 
iant  by  successive  baths  of  oil  and  sulphuric  actd. 

Jasper  is  a  variety  of  quartz  which  only  differs  from  agate  in  being  opaque 
instead  of  transhicent.  It  is  simply  a  coarse,  impure  agate-  Cornoliaus, 
blood-stones,  rhine-stones,  and  many  other  semi-precious  stones  are  only 
quartz  in  different  forms  and  colors.  The  best  simple  test  for  such  stones 
is  their  comparative  hardness.  Quartz  is  somewhat  harder  than  glass, — that 
is,  it  will  scratch  a  piece  of  glass, — but  the  diamond  and  the  oriental,  or  tnie. 
preciotts  stones  are  much  harder  than  quartz.  Therefore,  utdess  an  alleged 
diamond,  ruby,  or  sapphire  will  easily  make  a  scratch  upon  a  piece  of  rock 
crystal,  it  should  be  viewed  with  great  suspicion,  and  submitted  to  an  ex- 
pert for  more  conclusive  tests. 

The  only  real  precious  stone  belonging  to  the  quartz  family  is  the  opal. 
This  is  a  distinct  variet),  .somewhat  softer  than  rock  cn,'stal,  and  containing 
a  small  percentage  of  water.  It  is  often  most  beautifully  colored,  and  is 
ven.'  highly  prized  by  lovers  of  gems.  It  sometimes  contains  fibers  of  as- 
bestos or  other  minerals,  which,  by  causing  diffraction  and  interference  of 
the  light- waves,  produce  most  gorgeous  scintillations  of  prismatic  colors. 
The  variety  of  opal  known  as  "cat's  eye"  is  made  up  in  this  way. 

In  its  most  common  form  of  ordinary  .sand,  quartz  is  an  important  and 
vahtable  natural  product,  especially  to  gla.ssmakers,  who  make  use  of  it  in 
immense  quantities :  but  the  more  ornamental  and  less  useful  members  of 
the  family  described  above  will  always  attract  the  most  general  admiration', 
and  may  be  properly  classed  among  the  aristocracy  of  the  mineral  king- 
dom.— Popular  Science  Ncics. 
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THE  INSPIRATION  OF  MEDL^VAL  ARCHITECTURE. 


BARR  FEREH.  whose  lectures  on  architecture  have  several  times 
reproduced  in  this  magazine,  recently  delivered  one  before  the 
Lnierican  Society  of  Church  History,  on  "Christian  Tliought  in 
Architecture."  It  was  an  analysis  of  the  emotional  and  intellectual  inspira- 
tion of  the  Gothic,  and  is  especially  instructive  as  showing  the  necessity  for 
a  controlling  unifying  ideal  in  the  production  of  really  harmonious  and 
artistic  construction.  This  aesthetic  element  has  become  visible  in  re- 
cent years  in  the  predominence  of  the  Romanesque,  and  its  combination 
with  other  forms  essential  to  the  j>roduction  of  a  harmony  adapted  to 
modern  utilitarian  needs.  Referring  to  the  emblematic  way  the  teachings 
of  Christianity  were  made  clear  to  a  people  who  could  not  be  made  to 
understand  them  in  any  other  way  than  through  sculptured  stone  and  in- 
spiring architectural  combinations,  Mr.  Feree  continues: 

"Sculpture  reached  its  highest  development  in  the  choir  screen  and  the 
portals.  The  hi.story  of  the  choir  screen  is  a  most  interesting  .study  in  evo- 
lution. Originally  the  basilica,  designed  as  a  means  of  separating  of  the 
inferior  clergy  and  singers  from  the  congregatioti — a  signification  it  has  re- 
tained to  the  present  day — it  was  a  simple  low  wall,  whose  richest  onia- 
tnentation  was  a  geometrical  design  in  mosaic,  and  who.se  most  imposing 
features  were  the  amhones  or  reading  desks  for  the  gospel  and  epistle,  which 
formed  part  of  their  construction.  In  the  Mediaeval  cathedral  this  simple 
structure  had  grown  from  these  elementarj'  proportions  to  massiA'e  walls  of 
stone  or  marble,  often  ten  or  fifteen  feet  in  height,  and  ornamented  with 
elaborate  sculptures  and  other  decorations,  the  whole  furniing  an  architect- 
ural combination  of  the  most  impressive  kind.  Here  the  Mediaeval  artist 
lold  the  story  of  the  patron  saint  of  the  church,  or  set  forth  the  episodes  ol 
the  Virgin,  or  depicted  some  scripttire  incident  in  forcible  and  effective  sculp- 
tures. Perhaps  the  most  famous  of  the  works,  and  certainly  the  most  beau 
tiful  and  elaborate,  though  dating  from  the  fifteenth  to  the  beginning  of  tlie 
eighteenth  century,  is  the  choir  .screen  of  the  cathedral  of  Chartres.  repre- 
senting scenes  from  the  life  of  Jesus  and  the  Virgin.  A  long  series  of  de- 
signs inclosed  in  an  architectural  framework  of  arches,  pinnacles  and  tracery 
of  almost  lace-like  delicacy  extends  around  the  choir.  The  cathedral  of 
Amiens  has  a  screen  with  similar  though  less  numerous  sculptures,  illus- 
trating the  story  of  St.  Firmin.  the  patron  saint  of  Amiens,  and  the  life  of 
65  F — Stone. 
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St.  John  the  Baptist.  Nothing  more  useful  and  beautiful  than  these  screens, 
which  exhibited,  in  language  that  all  couid  understand,  the  truths  of  the 
Bible  and  uf  the  Church,  is  to  be  found  in  the  whole  range  of  Gothic  art. 
With  their  graphic  iliu.strations  of  sacred  themes  tliey  offer  a  marked  con- 
trast to  the  walls  of  the  choirs  in  English  churches,  which  are  chiefly 
ornamented  with  niotuinients  to  departed  individuals  or  with  Gothic  tracer^,', 
wliich.  while  beautiful  in  itself,  is  quite  without  the  real  living  Christian 
interest  of  the  French  screens. 

"Like  the  entire  facade,  the  portals  were  designed  on  an  elementary  basis- 
Souietimes  tlie  outer  opening  was  flush  with  the  main  walls  of  the  church, 
sometimes  they  projected  beyond  it,  while  in  occasional  instances,  as  the 
lateral  doorways  of  Chartres  Cathedral,  they  are  prefaced  with  a  porch. 
The  entrance  was  deeply  rece.ssed.  the  columns  supporting  the  arches  from 
the  roof  having  statues  in  front  of  them  or  between  them.  The  whole 
design  was  in  a  mea,<ure  subordinate  to  the  central  sculpture  in  the 
tympanum  o\'er  the  door,  or  perhaps  it  would  be  more  proper  to  say  all 
the  sculptures  led  up  to  this  central  feature.  Various  subjects  occupied  this 
space,  the  most  usual  being  a  representation  of  the  last  judgment.  No 
single  piece  of  sculpture  of  the  middle  ages  is  more  imj>re.ssive  than  the 
last  judgment  of  the  great  portals.  The  entire  doorway  is,  in  fact,  giveir  up 
to  representing  this  most  awful  event  in  Christian  theolog)',  which  effect- 
ively warns  all  of  the  wrath  to  come  and  the  dangers  of  a  worldly  life. 
The  scenes  of  the  last  jugment  itself  are  shown  on  the  tympanum,  hut  the 
entire  inner  surfaces  of  the  arches  that  form  the  portal  are  co^■ered  with 
figures  of  cherubim  and  angels,  the  hosts  of  heaven,  who  appropriately 
occupy  the  mo.st  lofty  position.  Sometimes  scenes  from  the  life  of  the  Vir- 
gin.  or  some  other  events  in  sacred  or  legendary  history  fill  the  tympanum, 
but  the  last  judgment  is  the  topic  most  often  employed  and  the  mo.sl  appro- 
priate. Though  of  very  great  variety  and  individuality,  there  is  much  sim- 
ilarity in  all  these  conceptions  which  are  widely  distributed  in  the 
Romanesque  and  Gothic  cathedrals  and  churches  of  Kurope.  Christ,  the 
judge  of  the  world,  is  enthroned  above,  with  St.  John  and  the  ^'irg^n  or 
attendant  angels  on  either  side.  Below,  the  center  is  occupied  by  an  angel 
weighing  the  souls  of  the  departed.  On  one  side  is  a  hideous  Satan  ready 
to  seize  the  condemned,  and  who  hands  them  to  his  minions  behind  him. 
who  pass  them  on  to  the  fiery  pit,  represented  by  a  cauldron  over  a  fire 
vigorously  fatnied  by  devils  with  bellows.  On  the  other  .side  are  the  bles.sed. 
and  in  the  lowest  division  the  dead  rise  from  their  tombs.  It  is  a  close  and 
graphic  Iran.scription  of  the  .scene  described  in  the  Gospels. 

"Thus  the  Church  taught  the  truths  committed  to  its  care;  thus  the 
Christian  was  reminded  of  the  cardinal  facts  of  his  religion  in  all  the  parts 
of  his  church  building.     The  structure  itself,  not  less  than   its  decoration. 
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made  one  great  whole  that  was  the  product  yyl  Christian  ideas,  the  outcome 
of  Christian  faith,  the  expression  of  Christian  truth. 

"The  indication  of  Christian  thought  in  architecture  is  no  fanciful  product 
of  the  imagination.  Christianity,  its  forms,  doctrines,  ceremonies,  lay  at  the 
foundation  of  Christian  churcli  architecture;  its  influence  upon  the  art  was 
persistent  and  marked  until  the  beginning  of  the  Renaissance.  It  is  not 
something  that  needs  to  be  searched  out,  for  it  exists  in  the  most  evident 
manner.  Christianity  exerci.sed  quite  as  much  influence  upon  the  develop- 
ment of  architecture  a.s  did  progress  in  construction,  or  the  social  and  politi 
cal  state  of  the  builders.  Apart  from  this,  the  study  of  architecture  from 
this  standpoint  directs  attention  to  the  wonderful  illustration  of  Christian 
ideas  in  the  great  churches  of  the  thirteenth  century,  in  which  the  archi- 
tectural manifestations  of  Christianity  reached  its  culmination.  Yet  it  is 
well  to  remember  the  limitations;  Christianity  then  received  its  mo.st  com- 
plete aachitectural  form,  but  this  was  not  becau.se  it  had  reached  its  highest 
.stage  of  development  as  a  religion  or  as  a  social  factor.  The  era  in  which 
this  pK)int  was  reached  was.  as  has  been  shown,  an  architectural  oue.  The 
art  quality  was  of  uu'^urpa.ssed  refinement,  but  it  was  due  to  the  nature  of 
the  time,  to  the  especial  things  which  occupied  the  minds  of  the  people,  and 
other  characteristics  that  formed  the  distinctive  civilization  of  the  age. 
Christianity  as  a  religion  unquestionably  inspired  architects  sculptors  and 
painters  to  put  forth  their  best  efforts  and  eclipse  all  known  ideals;  Ijut  it 
was  because  art  and  religion  both  held  a  greater  share  of  popular  thought 
in  the  middle  ages  than  at  any  other  time  that  Christian  architecture  of  the 
form  and  style  known  as  Ciothic  so  thoroughly  and  completely  illustrates 
Christian  ideas." 


COMPOSITION  OF  MASTICS. 


ASTIC  is  a  substance  vvhicli  is  generally  considered  to  be  a  composi- 
tion of  finely  ji^ound  oolitic  limestone,  mixed  with  sand  and  litharge, 
and  to  which  has  been  added  a  portion  of  hnseed  oil.  Its  coniposi- 
tiiin,  however,  is  quite  variable;  it  has  also  received  the  appellation  of  a 
metallic  cement.  In  small  quantities  its  usage  is  similar  to  that  of  common 
mortar,  in  pointing  up  the  joints  of  stonework  and  in  patching  up  disin- 
tegrated walls.  Many  of  these  mastics  contain  a  certain  proportion  of  metal, 
iron,  zinc,  lead,  etc,  whence  their  name. 

The  composition  of  Fontenelle  mastic  is  .stated  as  follows:  Two  parts, 
by  weight,  of  oxide  of  /.inc,  two  parts  of  ver>"  hard  calcareous  stone  passed 
through  a  sieve  of  .v6  of  an  inch,  and  one  part  of  crushed  sandstone  or 
quartz  rock.  The  whole  is  mixed  as  it  is  served,  and  colored  with  a  little 
ocbre  or  carbon  black,  of  which  the  weights  should  be  deducted  from  the 
quantity  of  stone  employed.  Then  dissolve  clippings  of  the  zinc  freshly 
cut  in  commercial  hydrochloric  acid  up  to  the  point  of  saturation.  Then 
add  to  the  liquor  thus  prepared  one-sixth  of  its  weight  of  zinc  dissolved. 
This  is  allowed  to  settle  and  the  supernatant  liquor  decanted.  Then  add 
two-fifths  of  water,  by  volume,  tct  the  liqnid  thu.^  prepared.  V\^e  have,  as  a 
result,  a  liquid  and  a  powder,  which  united  make  the  cement.  It  is  to  be 
applied  quickly  to  the  stone  surface,  pricked  or  lightly  roughened  and 
brushed.  It  takes  about  one  pound  of  the  powder  to  one-third  of  a  quart 
of  the  liquid.  At  the  last  moment  the  .stone  is  moistened  with  the  pure 
liiiuid,  the  cement  is  then  applied  and  set  with  a  trowel.  The  operation  is 
p:;rformed  in  abont  twenty  minutes.  When  the  part  to  be  mended  measures 
more  than  two  inches  in  thickness,  it  is  found  to  be  economical,  and  yet  not 
detrimental  to  good  work,  to  convert  the  cement  iTito  a  concrete  by  adding 
pebbles:  the  pebbled  surface  may  l>e  afterwards  bush-hammered  to  a  uni- 
form surface. 

The  cement  Fontenelle,  so  called  from  its  inventor,  has  been  improved 
by  M.  Warest.  of  Paris,  Superintendent  of  Bridges  and  Highways,  who  has 
given  to  it  the  definite  composition  cited  above.  It  is  resistant  and  inex- 
pensive. On  a  large  scale  it  has  been  employed  in  different  undertakings, 
notably  on  the  Pont  Neuf  at  Paris,  wliere  the  coniice  is  made  of  it.  The 
results  obtained  are  stated  to  be  satisfactory-. 

"Filings  Mastic"  is  made  as  follows:     Take  three-sevenths,  by  weight,  of 
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pulverized  stone  (as  much  as  possible  like  the  stone  that  is  to  be  repaired, 
both  as  to  color  and  cliaracleristics).  two-sevenths  of  the  stone  to  lie  adrled 
slowly,  three-sevenths  of  the  cast-iron  filings  or  the  same  amount  of  copper. 
It  goes  without  saying  that  the  iron  filings  are  the  more  economical.  Tri- 
turate these  three  substances  with  care,  so  as  to  arrive  at  a  complete  mixture. 
then  moisten  with  water,  little  by  little,  after  the  manner  of  mi.xing  fine 
plaster. 

"This  last  cement,"  says  M.  Daly,  "has  given  excelletit  results  at  the  Hotel 
de  Ville,  of  Queno.sy  (North),  where  MM.  F.  Gnilleman  and  L.  Lanbser  have 
employed  it  with  success." 

It  is  not  sufficient,  writes  Mr.  C.  Powell  Carr,  in  Architecture  and  Bttildhig, 
that  the  cement,  or  the  mastic,  whatever  it  may  be.  should  be  good  by  itself. 
that  is,  economical,  easy  to  employ  and  resistant.  It  is  necessary,  also, 
that  it  adheres  well  to  the  stone.  The  precautions  to  be  taken  are  to  see 
that  the  surface  be  scraped,  brushed,  washed  with  water  or  oil.  according  to 
the  treatment  to  be  pursued. 

Sometimes  the  stone  to  be  treated  is  thciruughly  disintegrated,  and  patch- 
work becomes  difficult.  Where  the  disintegration  has  pierced  to  some  depth, 
the  reparation  becomes  almo.st  impossible.  When  not  too  far  gone,  the 
rotten  surface  is  .superficially  hardened  by  sizing  the  surface  by  the  Faure- 
Kessler  process.  Excellent  results  have  lately  been  obtained  in  this  direc- 
tion, when  its  operation  is  to  restore  the  cornice  and  balustrade  of  some 
public  edifice,  originally  executed  in  some  friable  stone  of  inferior  quality, 
particularly  in  stone-work  where  exposure  to  frost  and  weather  have 
wrought  the  damage. 

The  most  important  binding  materials  in  mastic  cements  seems  to  be 
oil  and  litharge.  In  many  cities  where  inferior  brickwork  is  coated  with 
mastic  and  forming  a  veneering  of  artificial  stone,  the  cupidity  of  the  con- 
tractor almo.st  always  shows  in  the  excessive  proi>nrtions  of  sand  to  the 
cementing  material.  If  not  properly  mixed,  although  well  put  on,  the  dis- 
integration begins  in  spots  irregularly  spaced,  and  the  surface  presents  an 
appearance  of  crumbling  here  and  there,  or  as  if  it  had  been  punctured  by 
tiny  drills.  If  well  mixed,  but  improperly  applied,  the  veneering  indicates 
the  bad  work  by  flaking  off  in  spots.  The  latter  pha.se  of  flaking  is  some- 
limes  caused  by  using  an  exce.ss  of  oil  in  coating  the  brickwork. 
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THE  PORPHYRIES  OR  PORPHYRITIC  FELvSlTES. 


THE  term  porphyry,  as  propcrl>-  vised,  refers  simply  to  the  structural 
features  uf  the  rock,  and  does  lujt  in  itself  alone  indicate  any  particu- 
lar kind  of  stone.  It  denotes  that  throughout  a  mass  of  rock  of  quite 
even  texture  are  distributed  numerous  crystals  of  a  mineral  which  having 
been  the  first  to  assume  crystalline  form,  on  the  cooling  of  a  molten  magma. 
are  larger  and  of  a  more  perfect  outline  than  those  which  formed  subse- 
quently. This  structure  is  \er\-  common  in  many  granites,  but  is  not  par- 
ticularly noticeable,  owing  to  the  coarse  crystallization  of  the  stone  and  the 
nearly  uniform  color  of  most  of  the  constituents.  Occasionally,  as  in  the 
well  known  Shap  granite  from  Cumberland  in  northern  England,  the  large 
pwrphyritic  feldspars  are  of  a  flesh-red  color,  while  the  main  mass  of  the 
stone  is  but  gray,  or  pinkish,  and  the  contrast  is,  therefore,  very  striking. 

There  is,  however,  a  class  of  rocks  in  which  the  mass  of  the  rock,  the 
groundmass.  as  it  is  technically  called,  is  so  dense  and  compact  as  to  seem 
practically  amorphous  or  none-crystalline,  and  in  which  are  imbedded  large, 
scattering,  quite  perfectly  fornied  cn,^stals,  usually  of  quartz  of  felspar. 
These  large  crystals,  being  of  a  different  color  from  the  groundmass  in  which 
they  lie.  stand  out  in  marked  and  bften  very  beautiful  contrast.  It  is  to 
rocks  of  this  nature  that  the  name  porphyry  has  in  times  past  been  chiefly 
applied.  According  to  Hull  the  name  was  originally  ajiplied  to  certain 
kinds  of  igneous  rocks  of  reddish  or  purple  tints,  such  as  the  red  porphyry 
of  Egypt.  Be  this  as  it  may,  the  term  is  now  used  mainly  in  its  adjective 
sense,  since  any  kind  of  rock  may,  under  certain  conditions  attending  crys- 
tallization, assume  this  structure.  We  thus  have  porphyrytic  granites, 
diabases,  diorites.  fel.sites  and  even  limestones.  Nevertheless  there  is  a 
group  of  igneous  rocks  closely  related  to  the  granites  in  chemical  compo.si- 
tion  in  which  this  structure  Is  so  characteristically  developed  that  the  names 
quart/  or  felspar  porphyr>'.  or  porphyric  felsite.  are  often  applied  to  the 
entire  group, 

Accordingly  as  the.se  porphyries  vary  in  mineral  composition  they  are 
divided  into  two  principal  varieties:  {i)  Quartz  porphyry,  which  consists  of 
the  fine-grained  groundmass  in  which  quartz  alone  or  quartz  and  (jrthoclase 
are  porphyritically  developed,  and  (2)  quartz-free  or  orthoclase,  in  which 
orthoclase  alone  prevails,  no  quartz  appearing  either  porphyritically  or  in 
the  groundmass.  This  last  variety,  it  will  be  seen,  bears  the  same  relation 
(7J) 
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to  the  quart/,  porphyries  as  does  syenite  to  the  granites.  Throujfh  an  entire 
disappearance  of  the  porphyritic  cr>'stals,  the  rock  passes  into  felsite.  The 
porphysies  liear  the  same  accessory  minerals  (hornblende,  mica,  etc.,)  as  do 
the  granites,  but  these  are  nsually  in  such  small  particles  as  to  be  invisible 
to  the  naked  eye. 

Porphyries,  like  {granites,  are  of  a  variety  of  colors;  red,  purple,  gray, 
green,  brown  and  black  of  a  variety  of  shades  are  not  uncommon,  and  when, 
as  is  so  often  the  case,  the  porph3'ritic  minerals  contrast  in  color  in  a 
marked  degree  with  the  grouudmass,  the  effect  on  a  polished  surface  is  ver>' 
beautiful. 

The  porphyries  are  as  a  rule  intensely  hard,  tough  and  without  rift  or 
grain.  As  a  consequence  they  are  scarcely  at  all  used  in  this  country, 
altliough  among  the  most  beautiful  and  indestructihlt  of  our  rocks.  The 
celebrated  porphhries  of  Elfdalen,  Sweden,  are  wrought  into  a  ^•ariety  of 
objects  of  art,  and  with  exceedingly  beautiful  effects.  Visitors  at  the  Cen- 
tennial expositiou  in  Philadelphia  will  recall  the  l>eantiful  large  column  and 
inlaid  table  of  this  .stone  that  were  there  displayed. 

Inexliaustible  quantities  of  porphyries  of  a  variety  of  colors  and  great 
beauty  occur  at  vSaugus.  Maiden,  Lynn  and  Marblelicad.  and  other  localities 
in  eastern  Mas.sachusetts,  but  which  have  never  been  utilized  to  any  extent 
owing  to  the  cost  of  working.  Many  of  these  are  of  exceptional  beauty, 
presenting  colors  red  as  jasper,  through  all  shades  of  pink,  gray  and  even 
black,  often  beantifully  variegated  and  brecciated  in  a  variety  of  colors. 
Flow  structures,  caused  l>y  the  onward  flowing  of  the  rock  while  in  a  par- 
tially cooled  condition,  often  gives  rise  to  a  beautiful  banding  and  inter- 
weaving of  colors  impossible  to  decribe,  and  which  must  be  seen  to  be 
appreciated.  The  striking  beauty  of  this  flow  structure  is  sometimes 
heightened  by  the  presence  of  angular  fragments  of  variously  colored  por- 
tions of  the  rock,  which,  becoming  broken  from  the  parent  mass,  have  been 
imbedded  in  a  matrix  of  quite  difl'erent  color,  as  at  liingham.  where  the 
writer  has  found  bright  red  fragments  imbedded  in  a  yellowish  paste.  The 
rock  acquires  a  beautiful  polish,  and  the  fact  that  it  has  not  ere  this  come 
into  more  geiieral  use  is  a  sad  comment  upon  the  taste  of  our  wealthier  citi- 
zens. Nearh-  as  indestructible  as  glass,  and  as  beautiful  as  an  agate,  it  is 
5'et  almost  wholly  ignored  except  for  purposes  of  rough  construction. 

A  large  variety  of  porphyries,  var_\ing  in  color  from  black  to  red,  occurs 
also  in  New  Hampshire,  particularly  near  Waterville.  some  of  which  would 
make  fine  ornamental  stones.  At  Franconia.  in  the  White  mountains,  there 
occurs  a  porph}  ry  conglomerate  formed  of  fragments  of  jasper-red  porphyrv' 
closely  cemented  into  a  comjiact  rock,  which  is  particularly  beautiful. 

Porphyxies  are  abundant  in  many  cither  states,  but  are  .scarcely  at  all  used. 
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le.  Pennsylvania.  Missouri.  Minnesota  and  Wisconsin  all  contain  good 
material,  though,  as  little  or  no  search  has  been  made  for  the  highly  onia- 
\'arieties.  it  is  impossible  to  say  what  they  can  prodnce. 

At  Green  Lrake,  in  the  last  named  state,  there  occurs  a  beantiful  rock  of 
this  class,  almost  black  in  color,  with  while  porphyritic  felspars,  It  has 
been  quarried  to  some  extent  near  the  town  of  I'ttny,  and  polished  columns 
of  it  ma\'  l>e  seen  in  the  German-American  bank  building  and  Union  depot 
at  St-  Paul,  Minn.  It  is  greatly  to  be  regretted  that  no  economic  method  of 
working  so  beautiful  and  durable  material  has  as  yet  been  discovered. 

Near  Charlotte,  in  Mecklenburgli  county,  X.  C,  there  occurs  a  very  light 
colored,  almost  white,  quartz  porphyry,  which  is  penetrated  by  long  paral- 
lel streaks  or  pencils  of  a  dead  black  color.  These  are  so  arranged  that, 
when  cut  across,  the  surface  appears  studded  thickly  with  roundish  ami 
very  irregular  black  points  of  all  sizes  up  to  half  an  inch  in  diameter.  Cut 
parallel  with  the  direction  of  the  pencils,  the  surface  is  streaked  with  black 
lines,  which  sometunes  assnme  beautiful  fern-like  or  detidritic  forms. 

The  rock  is  intensely  hard,  tough  an<l  without  definite  rift.  It  can.  there- 
fore, be  worked  only  at  great  cost,  and  is  not  regularly  quarried.  It  has 
been  used  only  locally  for  rough  purposes,  as  for  curbing,  steps  and  sills. 
An  analysis  of  this  rock  is  given  in  the  tables. 

A  deep  reddish  quartz  porphyr}',  somewhat  rcsend:)ling  the  Iig\  ptian  red 
por]»hyry,  has  been  reported  by  the  United  Stales  geologists  as  occuring 
near  the  great  bend  of  the  Carson  river  in  Nevada. 

From  the  Isle  of  Hoghland.  in  the  Gulf  of  Finland,  the  National  museum 
has  received  a  variety  of  quartz  por>  phyries.  These  have  mosth  a  dull  red, 
very  compact  base,  and  carry  large,  nearly  white,  pinkish  or  reddish  felspars 
and  glassy  quartz  in  great  profusion.  The  rocks  acquire  a  good  surface  and 
polish,  but  are  intensely  hard.  Other  porphyrttic  and  compact  rocks. 
variously  called  diorites,  keratites  and  porphyries,  were  received  from  the 
district  of  Katharienburg,  in  the  Urals,  as  noted  in  the  published  catalogue 
of  iht-  collections. 


THK  PARTHENON  FRIEZE. 

AN  ATTENTIVE  examination  of  the  various  parts  of  the  frieze  will 
show  that  very  different   degrees  of  skill   and  feeling  have   been  em- 
ployed in  the  execution;  while  it  can  scarcely  be  doubted  hut  that  the  ar- 
rangement of  the  whole  composition  and  the  design  of  the  different  parts 
have  been  the  work  of  one  mind.     If  the  \arions  parts  had  been   actually 
nwxleled  by  the  original  antlnjr  uf  the  whole  composition,  it  is  probable  that 
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tlitj  whole  would  have  been  worked  up  to  the  same  degree  of  excelU 
and  with  the  same  attention  to  the  details  of  the  finishing.  Hut  this  is 
ver>'  far  from  being  the  case.  Upon  some  the  [)erfect  knowledge  of  the 
anatomy,  all  the  framework  of  the  body,  all  the  intricate  arrangement  of  the 
muscles,  with  their  expression  and  modification  under  excitement  varying 
in  intensity  and  direction,  are  clearly  understood  and  indicated  without 
exaggeration.  Upon  others  all  these  are  generalized  and  neglected,  as  if  not 
fully  comprehended:  and  we  are.  therefore,  inclined  to  believe  that  different 
portions  of  this  frieze  were  intrusted,  for  their  execution,  to  different  artists, 
who  were  to  exert  their  best  abilities,  being  furnished  only  with  an  outline 
or  sketch  of  the  part  committed  to  them.  The  immense  extent  of  the  work 
to  be  performed  renders  this  conjecture  probable;  it  is  almost  necessary-  that 
the  design  should  have  emanated  from  one  mind;  but  it  is  almost  impossible 
that  one  pair  of  hands  should  have  modeled  so  extensive  a  work,  when 
we  are  told  that  the  whole  empire,  with  all  its  sculptures,  pediments. 
niett)pes,  frieze,  as  well  as  its  internal  decorations,  and  the  stupendous  statue 
of  the  goddess  herself  was  completed,  from  its  foundation,  in  little  more 
than  six  years.  Doubts  have  been  entertained  whether  the  separate  slabs 
of  which  the  frieze  is  composed  were  sculptured  in  the  private  studios  of 
the  several  artists,  and  afterwards  adjusted  in  tlicir  places,  or  whether  the 
slabs  were  first  placed,  and  the  artists  then  set  to  work  to  execute  their  re- 
spective portions.  When  it  is  recollected  that  these  sculptures  were  ver>- 
peculiarly  placed,  so  as  to  receive  only  a  light  reflected  from  the  pavement 
below,  so  very  different  from  what  the  artists  could  conveniently  arrange  in 
their  ow'n  rooms;  that  the  general  effect  would  very  materially  depend  upon 
the  correct  adjustnient  of  the  depression  and  elevations  of  the  siirface  to 
tilt;  peculiar  dtrection  in  which  the  light  w:ts  to  be  received,  and  to  which  it 
is  to  be  supposed  that  the  artists  would  be  but  little  accustomed,  it  is  more 
than  probable  that  the  sculpture  was  executed  after  the  marble  was  alread> 
fixed  in  the  walls  of  the  temple.  If.  again,  we  examine  the  nature  of  the 
composition,  especially  of  tho.se  parts  where  the  cavalcade  is  represented;  if 
we  look  at  the  intricacy  of  the  arrangement,  the  crowding  together  of 
the  figures,  the  blending  of  the  subjects  of  the  adjoining  slabs,  it  is  difficult 
to  conceive  how  one  part  should  have  become  fitted  to  another  with  that  jver- 
fect  accurac>-  which  we  may  everywhere  observe,  unless  the  sculpture  had 
been  executed  when  tlie  slabs  were  already  placed,  or  the  whole  had  been 
accurately  modeled  before  the  work  was  commenced,  which  we  have  already 
.seen  reason  to  believe  was  not  the  case. —  The  Architect. 


SOLDIKKS'  AND  SAIIX  RS'  MOMMRNT,    ROCHESTER.  N.  V. 
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LETTERS  received  by  Professor  Putnam  from  men  in  charge  of  the  Har- 
vard expedition  iu  Honduras,  now  investigating  the  ruins  of  the  buried 
city  of  Copan,  show  that  the  excavations  are  turning  out  most  interesting 
material,  and  that  the  results  fully  justify  the  expedition.  There  is,  perhaps, 
nothing  stranger,  either  in  history  or  fiction,  than  the  past  of  these  forgotten 
races,  who  live  now  only  because  they  left  their  mementoes  cut  into  the 
nearly  imperishable  stone.  Rider  Haggard  has  for  a  year  past  been  explor- 
ing the  vestiges  left  by  the  ancient  race  that  once  inhahited  and  civilized 
Central  America,  What  his  getiius  will  fail  in  unearth  hy  patient  research 
(for  he  is  a  scholar  in  the  highest  sense,  both  in  arch:eolog>'  and  as  a  linguist 
of  Oriental  languages)  he  will  supply  out  of  his  own  fertile  imagination. 
But  it  will  require  imagination  fortified  by  patient  research  to  produce  a 
picture  out  of  the  past  equal  to  the  story  that  the  ruins  and  sculptures  tell. 

The  work  of  uncovering  these  ruins,  upon  which  the  dust  of  many  cen- 
turies has  fallen,  is  now  being  conducted  at  the  southern  end  of  the  main 
ruin  near  the  large  pyramid,  says  the  New  York  Tintts.  Here  several 
tombs  have  been  unearthed  from  beneath  a  mass  of  debris.  The  tombs 
iheniselves  are  constructed  from  cut  stone,  and  in  then>  were  found  frag- 
ments of  skeletons  almo.st  wholly  decayed.  Enough  of  them,  how'ever,  are 
left  to  show  some  important  facts.  Among  the  fragments  were  some  skulls 
which  indicated  a  custom  of  filing  the  teeth  in  various  shapes.  Some  of  the 
teeth  were  drilled,  and  in  the  holes  so  made  were  set  green  and  blue  stones. 

A  small  mound  near  the  center  of  the  ruins,  on  the  banks  of  the  river 
Copan.  was  at  last  accounts  being  explored,  and  here  skeletons  were  dis- 
covered, but  without  any  ornanientatinii  of  the  teeth.  This  apparent  differ- 
ence in  the  manner  of  burial  between  tho.se  found  in  the  tombs  and  in  the 
mounds  may  be  explained,  perhaps,  by  the  fact  that  the  latter  seem  to  be 
better  preser\ed.  and  may  belong  to  a  later  people:  bnt  all  this  is  conjecture. 
and  nothing  will  be  known  for  a  certainty  until  the  excavations  are  carried 
further  and  the  report  of  the  winter's  work  is  made. 

The  city  of  Copan  is  about  two  miles  long,  and  all  about  it  are  fragments 
of  ruins.  Great  monoliths  covered  with  glyphs  of  all  .sorts  have  been 
enecttfd  in  many  places  about  the  city.  Some  of  them,  long  ago  fallen  in 
the  dust,  are  some  di.stance  from  the  main  ruins.  The  sides  are  covered 
with  grotesque  figures  of  feathered  serpents,  human  heads,  mostly  of  the 
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ludiaii  type,  dragons  with  human  faces,  and  circles  and  lines.  In  front  of 
these  huge,  carved  stones  are  usually  what  are  supposed  to  be  large  altars. 
iSonie  of  the  great  figures  of  huTuaii  heads  found  were  evidently  used  as 
incense  burners. 

Moulds  are  being  made  of  the  large  monoliths  about  the  ruins,  so  that  the 
casts  of  the  large  and  singular  carvings  can  be  set  up  in  the  Pealxidy  Mu- 
.seum  at  Harvard.  Many  pieces  of  interesting  sculpture  have  been  found, 
of  which  photographs  have  been  taken,  as  well  as  of  the  monoliths  and 
portions  of  the  buildings  showing  carvings. 

The  great  temple  is  the  point  of  greatest  interest.  Here  were  celebrated 
all  the  religious  rites  of  this  .strange  people,  and  here,  perhaps,  human 
beings  were  offered  up  in  sacrifice  to  their  gods.  One  of  the  most  interest- 
ing parts  of  the  temple  is  the  inner  chamber,  as  it  is  called.  On  the  face 
of  the  step  below  the  doorway  leading  to  this  are  hieroglyphics  compo.sed 
of  the  characteristic  faces,  dots,  lines  and  serpents.  Over  the  doorway  and 
about  the  sides  are  fantastic  figures  crawling  through  a  number  of  letters,  or 
figures,  shaped  like  the  letter  S  laid  on  its  .side.  On  the  lower  parts  of  the 
sides  of  the  dourvvay  a  figure  like  Atlas  supports  the  other  forms.  No  one 
has  yet  interpreted  the  meaning  of  these  inscriptions.  The  language  of  the 
people  is  yet  to  be  unfolded  to  the  world.  The  problems  and  the  life  of 
those  days  remains  for  some  philologist  to  restore  to  the  present  and  make 
the  stones  of  Copan  tell  the  wonderful  stor\'  of  its  ri.se,  progress  and  deca>-. 
The  work  of  Harvard  College  will  do  much  to  bring  this  about. 

There  have  been  many  diverse  opinions  about  Copan  and  its  antiquity. 
The  German  scholar.  Dr.  Julius  Schmidt,  claims  the  ruins  at  Qnirigua  are 
older  than  tho.se  at  Copan,  and  tliat  they  are,  in  fact,  the  oldest  on  the 
American  continent.  He  looks  upon  it  as  reasonable  to  suppose  that  the 
.sculptors  of  I'alenque.  Ococingo,  Copan  and  Quirigua  were  all  of  the  race  of 
Mayas,  The  monoliths  are,  he  says,  both  at  Copan  and  Quirigua,  of  a 
religious  character,  and  have  altars  in  front  of  them,  plainh  pointing  to  sac- 
rifices to  the  persons  represented  on  the  monoliths.  Schmidt  regards  the 
low-relief  figures  as  the  oldest.  The  stones  for  these  great  monuments  and 
buildings  were  quarried  in  the  nunintains  two  miles  away. 


i 


FOR  THE  IMPROVEMENT  OF  COUNTRY  ROADS. 

So  much  attenlion  is  now  directed  to  the  problem  of  improving  the 
country  roads,  that  all  practical  .sugge5tious  on  the  subject  are  of  gen- 
eral interest.  William  H.  Smeaton,  M.  E.,  in  the  Engineering  and  Afinitig 
faitrnai,  sums  up  the  general  conditions  in  the  most  practical  manner,  in  the 
following : 

"The  requirements  in  th?  case  are  not  to  lay  out  in  this  country,  rs  in  a 
new  one.  a  system  of  roads  that  shall  be  perfectly  straight  and  diverging 
directly  from  populous  centers  to  agricultural  districts :  that  shall  be  per- 
fectly smooth  and  therefore  constTUCted  of  the  hardest  material  obtainable  : 
and  that  shall  be  so  constructed  that  the  maximum  grades  in  passing  over 
hills  may  fall  within  limits  scientifically  prescribed  ;  all  this  can  be  found  in 
the  standard  engineering  books  on  the  subject  of  road  building — hut  they 
are  to  economically  remodel  the  existing  higluvays.  many  of  which  are  in  a 
deplorable  condition,  that  our  internal  transportation  may  be  accomplished 
at  greater  speed  and  at  less  cost  than  at  present. 

"According  to  my  ideas,  it  may  be  accomplished  in  a  manner  which  I  will 
treat  under  two  heads — the  practical  and  the  legal. 

"The Practical. — Under  this  head  the  first  point  to  be  considered  is  that  of 
economy,  and  there  is  throughout  the  New  Fiingland  and  Eastern  states, 
particularly,  a  most  economical  material  at  hand  in  the  form  of  the  stone 
walls  that  line  the  highways. 

"I  propose,  therefore,  that  this  stone  be  used  to  remodel  the  roads  and 
cheap  rail  fences  be  erected  instead.  The  usual  custom  of  crushing  the 
stone  to  pa.'is  through  a  three-inch  ring,  and  depositing  the  screened  stone 
several  inches  thick  on  the  road-bed.  with  the  fines  on  top,  then  rolled,  should 
not  l>e  followed,  but  the  large  stones  from  the  wall  should  be  placed  directly 
upon  a  carefully  cleaned  ro.^d-bed  to  a  depth  of  from  12  to  15  inches,  and 
a  width  of  22  feet,  with  the  large  and  regular  stones  built  along  either  side 
as  closely  as  possible  to  form  a  durable  side  wall  for  the  gutters  or  side  ditches, 
the  interstices  to  be  carefully  filled  in  with  broken  stone  ^nd  well  rammed 
to  the  surface  of  the  rest  :  upon  this  is  to  be  placed  broken  stone,  selected 
from  the  best  of  the  region,  to  the  depth  of  six  or  nine  inches.  This  should 
be  either  well  rammed  or  rolled.  As  erosion  by  water  is  the  chief  destroyer 
of  all  roads,  the  surface  should  have  a  slope  of  five  to  six  inches  from  the 
center  each  way  ;  the  ditches  should  be  three  feet  wide  on  each  side,  that 
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the  water  may  be  removed  quickly  and  with  as  little  erosion  as  possible. 
On  long  hills  depressions  should  be  cut  across  the  road  at  ever>'  50  yards  to 
ob\iate  the  scour  of  the  water  through  the  whole  extent  of  the  hill.  A 
sidewalk  four  feet  wide,  should  be  Ie\'eled  up  on  one  side  at  least  \vith  a 
slight  pitch  into  ttie  side  ditch.  Culverts  should  be  introduced  more  fre- 
quently than  is  generally  done  in  practice,  and  built  larger.  Steep  hi-lls 
should  be  avoided  where  the  expense  is  slight  in  shifting  the  road-bed. 

•'  The  Ltgal.—^o  matter  how  perfect  a  plan  there  is  devised  to  renovate 
the  highways,  unless  laus  are  enacted  to  carry  out  such  plans,  it  is  only  a 
loss  of  time.  A  bill  should  be  framed  to  be  passed  by  the  legislature  of 
each  state,  contpelling  the  farmer  to  construct  a  given  amount  of  road  each 
>'ear  and  to  be  credited  on  his  tax  list  for  the  time  and  labor  expended. 
Where  a  farmt;r  owns  a  long  stretch  of  main  thoroughfare,  special  proAisit>n 
should  be  made  for  him  ;  as,  for  instance,  compelling  his  neighbors,  whose 
work  has  been  completed,  to  assist  him.  or  the  introduction  of  prison  labor. 
Under  such  provision,  the  main  roads  of  each  state  could  be  macadaniized 
in  three  or  four  years  in  a  manner  that  would  last  for  a  long  term  of  years 
if  repairs  were  rigidly  kept  up.  Then  attention  should  lie  turned  to  the  re.st 
of  the  highways  till  they  were  all  completed;  tht  annual  repairs  on  any 
fanner's  whole  litie  would  not  consume  any  more  time  than  the  first  year's 
work  did.  This  law  would  not  apply  to  incorporated  towns  or  cites  as  their 
corporation  councils  construct  good  roads.  A  couipetent  engineer,  with  a 
corps  of  assistants,  should  be  appointed  for  each  county  of  each  state,  and 
when  the  roads  were  once  finished,  the  a.ssistants  could  be  dispensed  with  and 
tile  engineer,  alone,  could  inspect  the  condition  of  the  road  in  the  future. 
He  should  see  that  the  law  was  rigidly  complied  with  in  original  construction 
and  rewards  might  be  offered  to  private  citizens  who  might  report  any  im- 
perfection in  construction. 

"Finally. — In  the  Mississippi  Valley  the  side  ditches  should  l>e  dug  deeper 
and  broader,  and  the  slope  of  the  road,  from  the  center  to  the  ditches,  should 
be  sharper  to  throw  off  the  water  as  quickly  as  pos.sible.  In  some  regions 
the  road-sides  should  be  lined  with  trunks  of  trees  to  preserve  the  borders, 
the  ends  should  be  dovetailed,  and  stakes  dri\'en  at  the  middle  and  ends  of 
each  tree.  In  wet,  clayey  districts,  the  roads  should  be  corduroyed  with  the 
most  durable  timber  available.  These  last  two  precautions  I  found  were  the 
onh'  means  of  maintaining  roads  in  the  tropics  where  a  clayey  .soil  was  con- 
stantly deluged  with  heavy  rains." 


GRAPHIC  NOTES  FROM  THE  ANDES. 


THE  engineer  who  is  making  the  surveys  for  an  intercontinental  rail- 
way in  the  Colombia,  connecting  the  Pacific  cuast  with  a  point  in 
\*enezula  on  the  Atlantic,  has  written  some  very  interesting  letters  on 
topography  of  that  part  lying  between  the  two  ranges  of  the  Andes 
that  incloi^es  the  highest  plateau  on  the  Western  Continent.  It  is  so  nearly 
an  unknown  land  that  there  is  little  or  no  information  concerning  it,  and  the 
descriptions  of  Mr.  Shunk.  the  engineer,  are  both  graphic  and  brilliant,  and 
from  them  the  following  is  excerpted  : 

"It  may  possibly  enlarge  or  correct  your  notion  of  the  country,  as  the  first 
examination  of  it  did  my  own,  if  I  give  yon  a  brief  de.scription.  This  whole 
plateau  valley,  together  with  its  outer  slopes  on  Amazon  and  Pacific  waters 
appears  to  have  been  built  up  co-ordiuateh'  with  the  gradual  lift  of  the  vol- 
canic border  peaks ;  and  those  ^'olcanoes  delivered,  almost  exclusively,  mud 
and  dust. 

"The  surface  material,  therefore,  for  an  unknown  depth,  is  mainly  clay  of 
some  kind — white,  yellow,  brow^n  and  black.  Seams  of  comminuted  pumice 
occur,  and  beds  of  clayey  conglomerate  holding  angular  porphyry  and 
trachite  blocks,  all  sizes  from  a  piece  of  chalk  tc  a  house,  sliiTened  in  the 
argillaceous  matrix  to  a  half-rock,  the  consistency  of  hard  pan  ;  here  and 
there  strata  of  water-rolled  gravel  and  shingle  :  very  rarely  and  low  down  a 
streak  of  lava.  Little  out-cropping  rock  is  visible,  except  the  high-up  ridges 
and  crater  rims,  and  all  such  rock  is  porphyritic.  This  viscid  mud  dis- 
charge came  to  a  rest  at  a  moderate  inclination,  and  volcanic  dust  showered 
down  on  it  for  the  most  part  crosswise  of  the  valley  before  the  prevailing 
easterly  winds,  thus  raising  or  helping  to  raise  the'nudos*  or  nots  which  tie 
the  Cordillera  parallels  together  and  form  the  chief  obstacles  to  a  good  rail- 
road line.  The  original  acti\lty  of  this  earthen  output  was  twelve  or  fif- 
teen degrees  at  the  top,  where  it  abutted  the  steep  crater-cone ;  hence  it 
gradually  flattened  to  about  fixe  degrees  at  the  base.  Before  weather-wear 
began,  assuming  that  to  be  supposable,  the  topography  must  have  been  not 
unlike  the  surface  of  a  row  of  hippodrome  tents,  .set  end  to  end,  thirty  to 
fifty  miles  wide,  and  fifty  to  one  hundred  miles  or  upward  long — where  two 
touched  a  'nudo' — the  tuck-up  poles  baptized  Cliinibora/.o,  Tungaragua, 
Cotocachi  and  so  on. 

"Erosion,  however,  has  done  marvelous  sculpture  on  this  symmetrical 
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world.  Il  seems  to  have  begun  at  ihe  summits,  where  rain  and  snow  began 
most  vigorously.  The  tendency  was  to  form  an  annular  depression  about 
each  central  cone — a  ring  pond  overflowing  at  low  spots.  Hence,  broad- 
based,  smooth  and  cultivable  triangles  of  the  ancient  surface  surround  ever>' 
typical  peak  or  crater,  their  points  upward,  like  the  cloven  calyx  of  a  rose 
against  the  bud.  with  abrupt  counter-slopes,  and  divided  by  chasmal  ra- 
vines, narrowing  downward  to  canyons.  Good  drainage  has  preserved  these 
significant  surfaces,  aiid  plenty  of  it  has  scoured  the  canyon's  deep,  not 
only  on  the  mountain  flanks,  but  across  the  plains  and  down  the  outlet 
valleys  to  ocean  or  river.  Along  the  lofty  ridges  between  those  old  craters, 
dead  and  alive,  the  same  tendency  and  effects  are  manifest,  diversified,  bow- 
ever,  by  occasional  concentration  of  wash  in  llie  coves  and  immense  land- 
slides, either  rewrought  where  they  fell  or  dissolved  and  distributed  over 
old  lake  bottoms,  to  reappear  to  us  as  plain  country — the  garden  ground  of 
the  republic. 

"Probably  nowhere  else  in  the  world  is  there  such  a  huge  and  illustrative 
example  of  tnillennial  erosion.  It  is  a  paradise  for  both  artist  and  scientist ; 
and,  we  might  add.  for  the  valley  haciendaros.  The  native  Indians,  who 
climb  up  by  daylight  to  till  their  little  shelves  of  green  near  the  snow  line. 
or  scanty  patches  on  steeps  of  50  degrees,  and  climb  down  at  sunset  to 
potato  .soup  and  a  nocturnal  scratch,  are  not  aware,  belike,  of  the  features 
paradisical. 

"These  mountains  are  grand  but  treele.ss ;  above  the  shrub  limit  pale 
green,  with  dashes  of  tawny ;  their  shrubs  of  the  myrtle  kind  on  the  lower 
declivities,  chiefly  in  the  caves  and  declivities ;  then  the  fat  pastures  of  the 
plains,  grain  fields,  gardens,  clumps  of  fruit  trees,  and  everywhere  the 
eucalyptus  as  a  feature  in  the  land.scape  almost  as  characteristic  as  the 
adobe  fences  topped  with  cactus  and  mague\-.  It  is  remarkable  that  all 
surface  material  here  seems  to  make  adobe  and  .stands.  Even  the  compact 
black  dust,  now  tempered  to  clay — \ery  nnich  hke  our  'bluff'  along  the 
Mississippi  near  Vicksbnrg  and  Xatchez — at  the  vertical  or  slight  deviations 
t!ierefroni  scales  hard  where  exposed  and  greens  over  with  a  finely  textured 
protective  moss." 


TO  CLEAN  CORUNDUM  WHEELS. 

TO  clean  corundum  wheels,  take  one-third  chloroform  and  two-thirds  al- 
cohol. The  chloroform  dissolvesthe  waxand  oil  that  accidentally  gets 
on  the  stone  :  the  alcohol  removes  the  shellac  and  leaves  the  corundum  free 
to  cut  as  when  the  stone  was  new. — Dr.  licacock,  Dom.  Dent.  Jour. 


ASSOCIATION  MEETINGS. 


SECRETARY  I.  H.  KELLEV,  of  ihe  Ohio  Marble  and  Granite  Dealers' 
Association,  and  to  dealers  in  genernl  tliroughout  the  state,  lias  is- 
sued tbe  following  circular,  that  we  hope  will  be  read  by  all  worker^v  in 
stone,  and  further,  that  each  reader  will  consider  himself  especially  invited. 
It  is  an  old  Scotch  saying  that  "many  mickles  make  a  nnickle."  The  prob- 
lem is  not  so  much  to  make  a  great  aggregation,  as  it  is  to  make  each  mem- 
ber realize  that  on  him  rests  the  burden  of  responsibility.  A  meeting  is 
called.  Each  "mickle"  considers  that  his  absence  will  "make  no  differ- 
ence." But  then  all  the  other  mickles  repeat  the  same  thing,  and  the  out- 
come of  things  is  iJiat  all  the  "mickles"  are  absent  and  there  is  no  "muckle." 
It  is  the  same  old  allegory-  of  the  Mis.sionary  of  Salisbury  Plain  and  the 
bundle  of  slicks.  Nothing  less  than  a  hydraulic  press  can  break  the  bundle. 
A  child  can  break  each  stick  taking  one  at  a  time.  But  comparisons  are 
ixiious,  and  should  be  unnecessary.  Each  should  read  the  riddle,  and  each 
should  seek  counsel  in  the  E pliiribus  unum.  Following  is  the  appeal  of  Sec- 
retary Kellev : 


'} 


Ofiticb  ukthe  Marblf.  ani>  Granite  1>eaubb.h'  .'Vhsmciatiun  i>f  Ohio  ' 

Sprinufikld,  0.,J^^fE  i,  1892. 
To  the   Members  of  tlie  Marble  undGrauite  Hi-iilcrR'   Associatiou   of  <.»]iio.  and    Dealers   in  Oiipral 
Thrciiighoiil  the  Stale. 

GKNTI.EMEN  ;  The  time  is  near  at  band  for  the  next  regular  meeting  of  the  MarHe 
and  Granite  Dealers'  Association  of  Ohio  which  will  take  place  at  Toledo,  O.,  on  Tues- 
day, July  12,  iHg2. 

Headquarters  will  be  at  Ihe  Mulel  Jefferson,  where  reasonable  rates  have  been  se- 
cured and  good  entertainmeiil  assured. 

It  is  desired  that  ibis  tneeling  >ball  he  of  special  interest  and  profit  to  the  entire 
trade  :  and  as  the  legislation  of  the  a.ssociation  is  tiot  for  its  tnetnbers  alone  but  for  the 
general  good  of  the  trade,  it  is  hoped  that  ibis  invitation  will  be  met  ^^^lh  a  hearty  ac- 
ceptance and  result  in  a  more  ^^eneral  attendance  of  all  dealers  than  ever  before  Our 
meetings  are  open  to  all  and  from  the  work  iu  hand  beiieiits  may  accrue  that  will  in- 
terest every  dealer  in  tbe  stale. 

A  special  feature  will  be  a  report  of  the  action  of  the  National  Association  of  Marble 
and  Granite  Dealers  of  the  Unile<l  States  and  Canada,  which  met  in  Quincy,  Mass..  on 
the  20th  of  .\pril  last.  The  relations  existing  between  tbe  wholesale  and  retail  dealers, 
and  the  measures  proposed  to  enhance  the  mutual  interests  of  both  will  be  discussed 
and  acted  upon. 

The  profKJsed  distrinin^  of  the  state  for  local  associations,  the  probability  of  its  ac- 
complishment and  tbe  goo<l  to  be  derived  therefrom,  together  with  the  method  for 
raising  funds  necessan,-  to  effect  this  purpose,  and  the  individual  liability  of  members 
for  Ibc  assessment  as  ordered  by  the  association  will  receive  due  attention. 

The  annual  report  of  the  Secretary  and  Treasurer  will  be  presented,  showing  re- 
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ceipts  and  disbursements,  and  a  general  accounting  of  all  members  in  relation  to 
claims  of  the  association  upon  them. 

The  terms  of  the  present  officers  will  expire  Tuly  i,  and  the  selection  of  officers  for 
the  ensuing  year  should  enlist  the  interest  of  every  member  of  the  association  and  re- 
sult in  a  large  attendance. 

It  is  hoped  that  this  appeal  for  your  attendance  will  not  be  passed  without  due  con- 
sideration. 

All  are  equally  interested  and  should  aid  in  the  endeavor  to  promote  the  general  ad- 
vancement of  our  calling.  Already  much  good  has  been  accomplished,  and  if  the  as- 
sistance of  all  dealers,  especially  members  of  the  association,  was  freely  given,  we 
should  soon  see  the  beneficent  result  in  the  promotion  of  trade,  and  the  advancement 
of  social  and  financial  interests.  Respectfully, 

I.  H.  Kelley,  Secretary. 

P.  S.  The  annual  meeting  of  the  Marble  and  Granite  Dealers'  Association  of  Indiana 
is  called  to  meet  on  Thursday  July  II,  at  Warsaw,  Ind.,  which  is  but  a  short  distance 
from  Toledo.  O.  Ohio  dealers  and  others  are  cordially  invited  to  attend  that  meeting, 
and  may  be  assured  of  a  fraternal  and  cordial  welcome. 


The  Indiana  Marble  and  Granite  Dealers'  Association  will  hold  its  semi- 
annual convention  at  Fountain  Park  Hotel,  Eagle  Lake,  near  Warsaw, 
Ind.,  on  Monday,  July  1 1 .  It  is  desired  that  as  many  as  can  will  arrive  at 
the  hotel  on  Saturday  and  Sunday,  the  9th  and  loth  of  July.  A  circular 
will  be  issued  in  due  time  by  Secretary  Ranck  announcing  the  features, 
rates,  etc.  The  Ohio  association  meets  at  Toledo  on  July  12,  and  it  is 
expected  a  number  of  Ohio  dealers  will  join  their  Indiana  brethren  at 
Eagle  Lake,  in  a  twin-state  a.s.semblage. 


BAD  HABITS  IX  BUILDING. 


R.  EDWARD  ATKINSON,  in  an  article  on  slow-hurning  construc- 
tion in  the  Century  Magazine,  recites  the  carelessness  with  which 
public  buildings  and  others  where  masses  of  people  are  congregated 
are  constructed.  He  says:  "Strange  to  say,  some  of  the  worst  ex- 
amples of  combustible  architecture  are  to  be  found  among  our  prison  hos- 
pitals, asylums  and  alms-houses  ;  next,  among  college  buildings,  libraries  and 
school-houses  :  to  these  may  be  added  churches,  hotels  and  theatres.  In  the 
year  1SS7,  according  to  the  tables  compiled  by  the  Chronicle  of  New  York, 
there  were  burned,  within  the  limits  of  the  United  States,  45  hospitals,  asy- 
lums, alms-houses  or  jails,  being  nearly  four  per  month,  in  many  cases  ac- 
companied by  the  loss  of  a  large  number  of  lives;  126  college  buildings  and 
libraries,  being  ioV'2  per  month  ;  146  churches,  being  2^^  per  week;  52  the- 
atres and  opera-houses,  being  i  per  week;  515  hotels,  being  i  \  per  day. 

"The  bad  construction  of  these  buildings  is  due  mainly'  to  habit,  to  fear  of 
innovation,  and  to  distrust  of  theory.  These  inherited  faults  in  construc- 
tion may  readily  be  traced  to  their  origin.  In  order  to  make  this  matter 
plain,  the  evolution  of  the  modern  factory  will  be  fully  described. 

"WHaeu  the  textile  factor)'  system  was  first  established,  water  power  only 
was  applied  to  the  movement  of  machinery.  The  larger  factories  were  thus 
customarily  placed  in  narrow  valleys,  or  upon  very  limited  areas  of  laud  be- 
low the  falls  of  rivers  and  alongside  the  streams ;  it  therefore  became  neces- 
sary to  economize  the  area  of  ground  covered  by  the  factories  and  to  build 
them  many  stories  in  height.  When  other  arts  began  to  be  conducted  upon 
the  factory  system,  the  buildings  were  apt  to  be  in  cities  or  towns  where  the 
price  of  land  forbade  large  areas  being  devoted  to  the  purpose,  and.  again, 
buildings  of  many  stories  in  height  were  constructed. 

"As  time  went  on.  however,  steam  took  the  place  of  water  power,  while 
cheap  railway  service  or  rapid  transit  made  it  possible  to  scatter  the  facto- 
ries over  a  wider  area.  Factory  buihtiugs  then  began  to  be  constructed  in 
the  open  countr>-,  but  apparently  it  did  not  occur  either  to  the  owner,  the 
managers,  the  architects,  or  the  builders,  that  the  reasons  for  constructing  a 
building  many  stories  in  height  did  not  apply  to  places  where  land  could  be 
had  at  a  very  low  price :  therefore  the  customary  bad  and  unsuitable  form 
of  construction  was  adopted,  and  is  still  practiced,  where  it  is  tiot  only  use- 
less and  unsafe,  but  less  adapted  to  the  purjiose  to  which  the  building  is  to 
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be  put  than  a  oiie-storj'  or  a  two-story  building  would  be.  Moreover,  the 
whole  method  of  cutting  timber  having  been  developed  with  a  view  to  the 
supply  of  material  required  in  the  ordinary  unsafe  and  unsuitable  method 
of  construction,  it  was  for  many  years  difficult  to  obtain  material  cut  in  a 
proper  way  for  what  has  been  called  the  slow-burning  use  of  timber.  Hence  it 
follows  that  the  art  of  slow-buniing  construction  is  little  known  outside  the 
limits  of  New  England ;  and  until  ver>'  lately  it  was  little  known  even 
there,  except  to  those  who  had  become  accustomed  to  the  construction  of 
textile  factories,  paper  mills  and  other  works  which  arc  customarily  insured 
by  the  factor)'  mutual  insurance  companies.  It  is  only  within  a  ver>'  short 
time  that  the  methods  which  have  been  practiced  for  many  years  in  the  con- 
stniction  of  textile  factories — which  are  only  the  old  methods  of  almost  pre- 
historic time,  when  timbers  were  shaped  by  the  axe  or  by  hand,  before  the 
modem  saw-raill  had  rendered  the  construction  of  a  sham  building  possible 
—have  been  taken  up  by  a  few  architects  of  capacity  and  responsibility  to 
be  applied  to  warehouses,  churches,  college  buildings,  and  occasionally  to 
dwelling-houses." 


ANCIENT  RUINS  IN  AFRICA. 


AT  a  recent  meeting  of  the  Royal  Geographical  vSociety,  Mr.  Thoxlore 
Bent  read  before  a  large  audience  a  paper  on  his  recent  exploration 
among  the  Zimbabwe  and  other  ruins.  The  paper,  Nature  says,  was 
one  of  great  interest.  Mr.  Bent  said  that,  with  his  wife  and  Mr.  Robert 
Swan,  he  went  to  Mashonaland  primarily  to  examine  the  ruins  of  the  Great 
Zimbabwe.  These  ruins,  .so  named  to  distinguish  them  from  the  numerous 
minor  Zimbabwes  scattered  over  the  couutr)%  were  situated  in  south  latitude 
20°  16'  30"  and  east  longitude  .^i*^  10'  10",  at  an  elevation  of  3,300  feet  above 
sea  level,  and  formed  the  capital  of  a  long  series  of  such  ruins  stretching  up 
the  whole  length  of  the  west  side  of  the  Saba;  river.  They  covered  a  vast 
area  of  ground,  and  con.sisted  of  the  large  circular  building  on  a  gentle  rise 
with  a  network  of  inferior  buildings  extending  into  the  valley  below,  and 
the  labyrinthine  fortress  on  the  hill  about  4rxi  feet  above,  naturally  pro- 
tected by  huge  granite  bowlders,  and  a  precipice  running  around  a  consider- 
able portion  of  it.  Mr.  Bent  gave  a  minute  description  of  the  ruins,  draw- 
ing attention  to  evidence  that  their  ancieus  inhabitants  mu.st  have  been 
given  to  the  grosser  forms  of  native  worship.  Perhaps  the  most  interesting 
of  their  finds  in  one  portion  were  those  in  connection  with  the  manufacture 
of  gold.  Mr.  Bent  held  that  the  ruins  and  the  things  in  them  were  not  in 
any  way  connected  with  any  known  African  race,  the  objects  of  art  and  the 
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special  cult  were  foreign  to  the  country  altogetlier,  where  the  only  recog- 
nized form  of  religion  was.  and  had  been  since  the  da>  s  when  the  early  Por- 
tuguese explorers,  penetrated  into  it  and  El  Masoudi  wrote,  that  of  ancestor 
worship.  It  was  also  ohvioiis  that  tlic  ruins  formed  a  garrison  for  the  pro- 
tection of  a  gold-producing  race  in  remote  antiquity.  So  we  must  look 
around  for  such  a  race  outside  the  limits  of  Africa,  and  it  was  in  Arabia  that 
we  found  the  object  of  our  search-  All  ancient  authorities  speak  of  Arabian 
gold  in  terms  of  extravagant  praise.  Little,  if  any.  gold  came  from  Arabia 
itself;  and  here  in  Africa  gold  was  produced  in  large  quantities,  both  from 
alluvial  and  quartz,  from  the  remotest  ages.  A  cult  practiced  in  Arabia  in 
early  times  was  also  practiced  here:  hence,  there  was  little  room  for  doubt 
that  the  builders  and  workers  of  the  Great  Zimbabwe  came  from  the  Ara- 
bian peninsula.  He  had  no  hesitation  in  assigning  this  enlerpri.se  to  Ara- 
bian origin,  and  to  a  pre-Mohammedan  period. 


THE  ART  STIMULUS  OF  THE  WORLD'S  FAIR. 

IF  the  present  indications  are  fulfilled,  the  exhibit  of  sculpture  at  the 
world's  fair  will  be  the  most  varied  and  extensive  ever  exhibited  if  we 
except  the  purely  classic  type  afforded  by  centuries  of  accumulation  in 
Europe.  In  the  architectural  sense  especially  the  exhibition  will  be  com- 
plete, and  it  is  safe  to  assert  that  in  its  influence  as  an  educator  of  the  public, 
its  effects  will  be  marked  and  lasting.  The  masses  of  the  American  people 
suffer  by  isolation,  and  fail  to  appreciate  proper  forms  becau.se  they  are  uu- 
familiar.  But  the  occasion  will  draw  many  hundred  thousands  to  Chicago, 
who  will  leave  with  well  defined  ideas  and  a  wealth  of  comparision  that  mil 
be  felt  in  our  architecture  for  years  to  come.  In  our  buildings  we  have  for- 
gotten the  sense  of  their  onianientation,  except  that  instinct  for  ornament. 
that  untrained  is  seen  in  bizarre  effects  and  impossible  combinations,  that 
together  form  monstrosities.  Most  of  the  work  will  be  in  stone,  the  only 
piece  of  note  in  bronze  will  be  tlie  large  fountain  in  front  of  the  admini,>:- 
tration  building,  designed  by  Federick  MacMoiinies.  of  Boston,  and  a  pupil 
of  St.  Oaudens,  The  sculpture  of  the  agricultural  and  the  fine  art  buildings 
will  be  by  Philip  Martiuy,  of  Nl'W  York  ;:  the  admini.stralton  and  the  manu- 
factures and  liberal  art  buildings,  by  Carl  Bitter,  of  New  York,  the  transpor- 
tation building,  by  John  Bu\'le,  of  Chicago  ;  the  horticultural  building,  by 
Lorado  Taft,  of  Chicago  ;  the  machinery  building,  by  Robert  Kraus.  of 
Boston  ;  the  electricity  building,  by  Carl  Rohl  Smith,  of  Loui.sville  ;  and  the 
modeling  on  the  fisheries  building,  by  Joseph  Richter,  of  Chicago.  The 
st;itu«-  <kr  "Cntumbia,"  which  will  overlook  the  lake  at  the  water  entrance  to 
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the  fair,  is  In-  Daniel  Chester  French,  of  Chicago.  Of  these  sculptors  the 
majority  are  American,  that  is,  either  born  or  educated  iu  this  countr>'. 
Carl  Bitter  is  the  exception,  having  come  to  the  United  States  two  years 
ago.  The  work  performed  by  these  sculptors  is  excellent,  and  will  advance 
the  cause  of  art  immeasurably,  and  in  connection  with  the  architectural 
combinations,  advance  the  popular  taste  in  building. 


A  MONUMENT  TO  COMMODORE  PAUL  JONES. 

ONE  of  the  most  picttire.sque  figures  in  American  histor>-  is  Commodore 
Paul  Jones.  The  country  that  was  so  deeply  ividebted  to  him  allowed 
him  to  die  in  poverty  and  neglect  in  Paris,  and  not  even  the  tardy  recogni- 
tion of  a  commemorative  nrouument  .stands  to  his  honor.  But  at  last  there 
is  probability  that  this  tardy  justice  will  be  extended,  and  a  bill  has  been 
introduced  in  Congress,  for  the  erection  of  ^  fitting  monument.  Of  all  the 
revolutionary  heroes,  his  career  is  the  most  roiuantic,  and  also  the  most 
mysterious. 

From  the  date  when  he  sailed  away  in  the  Providence  his  specialty  was 
the  distressing  of  the  enemies  or  his  countr>'  and  her  liberty.  During  a 
six  weeks*  cruise  he  captured  sixteen  prizes,  although  his  sloop  was  armed 
only  with  four  pounders  and  he  was  constantly  obliged  to  run  the  gauntlet  of 
vessels  of  superior  force.  No  American  is  e\er  too  old  to  recall  how  his 
young  blood  moved  quicker  when  he  first  read  this  wouderful  stor\-  of  skill 
and  daring  ;  how  Jones  took  prizes  in  St.  George's  channel ;  how  he  landed 
at  Whitehaven  to  burn  the  shipping  and  thus  cut  off  Ireland's  supply  of 
coal ;  how  he  took  his  crew  to  the  estate  of  the  Earl  of  Selkirk  on  the 
River  Dee  for  the  purpose  of  kidnaping  that  noble  personage  and  compell- 
ing the  English  to  submit  to  a  system  of  exchanging  prisoners  with  the 
colonies,  a  project  in  which  he  w^as  only  thwarted  by  the  absence  of  the 
earl :  how.  when  his  men  robbed  the  house  of  silver  plate,  he  purchased  the 
plunder  and  returned  it  to  T^ady  Selkirk,  and  how  he  whipi>ed  the  Drake 
with  his  ill-armedfRanger  and  tof)k  posse.ssion  of  his  prize  against  a  crew 
numbering  twice  his  own. 

But  the  most  thrilling  chapter  in  his  whole  career  is  that  which  tells  of 
the  battle  between  the  Serapis  and  the  Bon  Homme  Richard.  Who  that 
has  ever  read  it — and  what  American  has  not? — will  ever  forget  that  gallant 
fight  ;  the  two  vessels  lashed  together  like  two  giants  in  a  death  struggle, 
men  driving  their  cutlas,ses  at  each  other  and  firing  pistols  at  such  close 
range  that  their  faces  were  burned  by  the  powder,  while  the  cannon  of  each 
ve.ssel  belched  through  the  very  portholes  of  its  antagonist? 

At  the  commencement  of  the  action   two   of  the  old   eighteen-ponnder.s 
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which  Jones  had  been  at  such  pains  to  mount  in  the  gun-room  of  the 
Richard  burst,  blowing  up  the  deck  above  and  killing  or  wounding  a  large 
number  of  the  men.  Then  this  part  of  the  battery  was  abandoned  and  the 
ports  were  closed.  An  hour's  close  and  heavy  catuionade  and  the  ships  had 
fouled  each  other.  With  his  own  hands  Jones  assisted  in  lashing  the  jii) 
stay  of  the  Serapis  to  the  mi/./.en-ma.st  of  the  Richard,  and  the  ships  were 
iu  actual  contact  fore  and  aft.  Locked  in  this  deadly  embrace  two  big  bull- 
dog^ tearing  at  each  other's  throats,  shot  atid  fire  belched  from  porthole  to 
porthole  for  nearly  two  hours  longer,  and  then   the  Serapis  stnick  her  flag 


A  STRANGE  CASE. 

AN  interesting  legal  point  in  relation  to  cenieter>'  titles  was  raised  in  a 
recent  suit  iu  Newark,  N.  J.,  involving  titles  to  lands  lying  between 
Broad  and  Market  street,  partly  inclosing  an  old  cetneter>-. 

It  is  of  interest  in  a  case  involving  old  titles  and  ancient  history'  as  this 
does  to  notice  that  it  is  the  act  of  i^j^^,  .said  to  have  been  drawn  by  the  late 
Judge  Bradley,  which  in  Judge  Depue's  opinion,  if  valid,  closes  once  and 
for  all  the  controver.sy.  That  act  validated  the  occupation  of  the  property. 
even  though  for  purposes  different  from  the  uses  prescribed  by  the  patent 
of  1696.  The  contention  is  made  that  the  act  is  void,  in  that,  iu  A'iolatiou 
of  the  Federal  Constitution,  it  seeks  to  impair  the  obligation  of  contracts. 
Upon  this  point,  no  doubt,  the  further  contests  will  largely  turn. 

Judge  Depue,  in  his  opinion,  holds  the  original  patent  vested  no  title  iu 
the  municipality.  Title  first  came  to  it  by  the  act  of  1S04.  which  excluded 
from  its  operation  the  lands  now  in  dispute.  Apart  from  that  act  the  right 
of  the  township,  now  the  city,  was  only  one  of  possession,  essential  to  the 
protection  and  preservation  of  the  premises  and  their  use  for  the  puqioses 
to  which  they  had  beeu  dedicated.  The  public  use,  he  says,  could  be 
changed,  modified  or  altoijether  set  aside  by  the  Legislature  and  its  action 
could  take  away  from  township  or  city  the  right  of  po.s.se5sion.  Holding 
these  opinions  he  found  in  the  act  of  1848  adequate  support  for  the  title 
of  the  First  Presbjterian  Church  and  those  who  have  received  from  it 
grants  for  the  disputed  lands. 


A  VKRV  HARD  QUESTION. 

The  latest   strike  in    New  York  has  a  granite   foundation  :  but  it  is  said 
that  the  heart  of  the  employers  is  .stone. 


THE  PALACE  CITADELS  OF  NINEVEH. 

NElTHIiR  thtf  nule  Scythian  hosts  nor  the  combined  forces  of  the  Mcdes 
and  Babylonians  (the  latter  of  which  petjples  was  well  skilled  in  siege 
operations)  made  any  inipressiou  on  the  strong  defenses  of  Nineveh, 
which  fell  at  last  only  before  a  mighty  inundation  of  the  river  Tigris.  But 
even  when  a  besieging  force  had  penetrated  into  the  cily  it  would  have  en- 
countered other  defenses  of  no  small  strength.  The  royal  palaces  were  so  con- 
structed that  they  coulil  be  turned  into  citadels.  They  stood  upon  va.st  plat- 
forms, built  of  sun-dried  bricks  faced  on  all  sides  with  solid  stone,  rising  from 
sixty  to  eighty  or  more  feet  above  the  level  of  the  plain.  The  platforms  rose 
as  high  as  the  front  of  Charing  Cross  or  Westminster  Palace  Hotels.  [These 
are  about  ri^o  feet  high.]  They  were  built  in  rectangular  oblongs  along  the 
side  of  the  river,  alike  for  the  purpose  of  defence  and  for  the  cool  air  from 
the  river,  and  the  wide  unobstructed  view  of  the  surrounding  country  which 
such  a  position  afforded.  To  give  roughly  an  idea  of  the  extent  of  the 
larger  of  these  palace-platforms  we  may  say — draw  a  line  from  the  Thames 
at  the  Victoria  Tower  of  the  Houses  of  Parliament  to  the  Westminster  Pal- 
ace Hotel,  from  thence  across  the  Horse  Guards  and  Trafalgar  Square  to  St. 
Martin's  Church,  and  thence  back  to  the  Thames  along  the  eastern  front  of 
the  Ciiaring  Cross  Hotel,  and  imagine  that  tlie  whole  of  this  vast  area  was 
occupied  by  a  platform  rising  perpendicularly  in  one  unbroken  front  to  the 
height  of  seventy  or  eighty  feet.  Such  were  the  larger  platforms  upon 
which  the  A,ssyrian  palaces  were  built.  [This  area  would  be  roi:ghly  de- 
scribed as  a  parallelogram  inclo.sed  by  two  sides  each  one  half-a-mile  long, 
and  ends  of  one-fourth  of  a  mile  wide. — Eix  STONE.]  The  palaces  them- 
selves appear  to  have  been  in  the  main,  if  not  in  all  cases,  one-stoiy 
buildings.  Having  obtained  the  magnificence  and  convenience  of  height 
by  means  of  the  platforms,  the  Assyrian  monarchs  did  not  rear  their  palaces 
in  stages,  wiselv  preferring  the  luxury-  of  a  wide  extent  of  courts  and  halls 
and  minor  apartments  all  u]Jon  the  same  level.  Doubtless,  as  is  usual  in 
Eastern  countries,  they  would  frequently  repair  to  the  level  rfK>f  of  their 
palaces  to  enjoy  more  fully  the  open  air  and  the  wide  view,  which  they  could 
do,  owing  to  the  height  of  their  palaces  above  the  plain,  free  from  the  at- 
tacks of  the  gnats  and  mosquitoes  to  which  their  subjects  were  liable  tn  the 
W'orUl  below.  Such  vast  platforms  were  usually  the  "w  ork  of  two  or  more 
sovereigns,  each  adding  to  the  platform  of  his  predecessors  when  he  wished 
to  erect  a  new  palace  for  himself.  Thus  Asshnr-i-danipal  built  a  palace  for 
himself  oii  the  level  of  the  same  platform  upon  which  his  gmndfalher,  the 
mighty  Sennacherib,  had  built  his.  In  fact,  during  the  later  and  more 
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flourishing  period  of  the  Assyrian  Empire  each  monarch  built  a  palace  for 
himself,  and  Esarhedon  built  no  less  than  three.  The  palace  never  occu- 
pied the  whole  of  the  summit  of  the  platform,  one-hnlfof  the  level  summit 
being  usually  laid  out  in  open  paved  courts,  sometimes  with  a  ziggurul  or 
temple-tower  occupying  one  corner  of  it.  Nevertheless,  as  may  be  inferred 
from  the  vast  size  of  the  platforms,  the  palaces  were  of  great  extent,  em- 
bracing large  halls  of  state,  wide  open  courts  and  a  vast  number  of  lesser 
and  chiefly  private  a])artments.  All  the  chief  entrances  or  doorways  of  the 
palace  were  adorned  on  either  side  by  colossal  winged  bulls  or  lions  with 
the  head  of  a  man  sculptured  in  fine  limestone,  and  the  chief  halls  and 
apartmentii  were  lined  to  the  height  of  nine  or  ten  feel  witli  slabs  of  the 
-same  material,  on  which  were  represented  in  color  the  exploits  of  the  king 
who  built  the  palace  with  descriptions  detailing  the  events  of  his  reign. 
And  above  tliese  sculptured  and  colored  bas-reliefs  the  walls  were  faced 
M'lth  enameled  bricks  all  the  way  up  to  the  roof  of  the  halls,  which  were 
usually  from  seventeen  to  twenty  feet  in  height.  Beneath  these  lofty  pala- 
tial mounds  lay  the  common  buildings  of  the  city,  which,  if  we  may  judge 
from  the  representation  of  an  Assyrian  town  on  a  recovered  bas-relief,  were 
dome-shaped  in  the  roof  and  lighted  not  from  the  sides  but  from  the  top,  as 
the  palaces  also  were  in  the  main. —  The  Architect. 


A  GREAT  TABLELAND   17,000  FEET  HIGH. 


CAPTAIN  BOWER,  of  the  Indian  vStafiT  Corp.s.  has  arrived  at  vSimia 
from  China,  after  a  ver>'  remarkable  journey  across  the  Tibet  table- 
land. He  had  with  him,  says  Nature,  Dr.  Thorold.  a  sub-surveyor,  one 
Pathan  orderly,  a  Hindostani  cook,  six  caravan  drivers,  and  forty-seven 
ponies  and  mules.  The  Calcutta  correspondent  of  the  Times,  who  gives  an 
account  of  the  journey,  says  that  Captain  Bower,  leaving  Leh  on  June  14. 
crossed  the  Lanakma  Pass  on  July  3.  avoiding  the  Tibetan  outpost  placed 
further  south.  Journeying  due  east,  he  passed  a  chain  of  salt  lakes,  one  of 
which,  called  Hor-Ba-Too,  is  probably  tfie  highest  lake  in  the  world,  being 
17,930  feet  above  the  sea.  Gradually  working  to  the  .soutliea.st.  the  ex- 
plorer saw  to  the  north  a  magnificent  snowy  range,  with  a  lofty  pejik  in 
longitude  83"  and  latitude  35°.  After  many  weeks'  travel  over  uplands  ex- 
cee<l:ng  15,000  feet  in  height,  where  water  was  scarce  and  ho  inhabitants 
were  to  be  .seen,  the  party  on  September  3  reached  Gya-Kin-Linchin,  on  the 
iiorthem  shore  of  Tengri  Nor  Lake,  in  longitude  91°  and  latitude  31°. 
This  is  within  a  few  marches  of  Lhassa.  and  two  officials  from  the  Devi 
Jong,  or  temporal  governor  of  Lhassa.  met   him  here  and  peremptorily  or- 
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dered  him  to  go  back.  But  he  refused  to  return,  and  a  compromise  was 
effected,  guides  and  ponies  being  provided  on  his  agreeing  to  make  a  detour 
to  the  north  in  order  to  reach  the  frontier  of  Western  China.  He  reached 
Chiamdo  on  December  31,  only  just  succeeding  in  getting  oflf  the  tableland 
before  winter  set  in.  He  struck  Bonvalot's  route  for  a  few  miles  when 
marching  to  Chiamdo.  The  country  about  this  town  is  ver>'  fertile  and 
wooded.  Three  thousand  of  the  monks  of  Chiamdo,  who  lived  in  fine 
monasteries,  threatened  to  attack  the  party,  but  were  deterred  on  learning 
that  they  carried  breechloaders.  Captain  Bower  arrived  at  Tarchindo,  an 
outpost  on  the  Chinese  frontier,  on  February  10.  The  distance  covered 
from  Lanakma  to  Tarchindo  was  over  2,000  miles,  all  of  which,  save  a  few 
miles,  has  now  been  explored  for  the  first  time.  The  route  for  thirteen 
consecutive  days  lay  over  a  tableland  17,000  feet  high.  Captain  Bower  is 
engaged  in  writing  a  report  and  completing  his  maps. 


A  COMPARISON  FOR  STONE-CUTTERS. 

A  MASTER  of  the  Spanish  school  of  painting  being  asked  how  he 
mixed  his  colors,  replied :  "With  brains."  Every  worker  in  stone 
should  try  to  add  something  from  out  of  himself  in  his  work.  His 
fancy,  if  uncultured,  may  lead  into  the  grotesque,  but  the  grotesque  is 
preferable  to  the  stiffness  and  deadne.ss  of  much  of  our  monumental  art. 
A  touch  of  the  fancy  of  the  mind  is  needed.  It  is  the  spark  of  vitality 
that  gives  life  to  its  object.  In  a  general  sense  this  could  be  no  better  illus- 
trated than  by  the  following  from  the  Architect  in  reference  to  the  schools 
of  Egypt  and  Greece,  which  every  stone-cutter  and  every  observer  has  felt 
as  he  looked  upon  the  magnificent  chilliness  of  the  Egyptian,  and  compared 
it  with  the  vital  warmth  of  the  Greek:  "Colossal  magnificence  seemed  the 
object  of  the  Egyptian  artists ;  that  of  the  Greeks  was  simplicity,  beauty, 
grace  and  sublimity.  The  African  .sculptor  desired  to  astonish,  the  European 
wished  to  delight.  The  former  wrought  by  mechanical  rules,  and  produced 
his  figures  by  a  formal  process,  in  which  the  hand  had  more  to  do  than  the 
mind ;  the  latter  called  in  poetry  to  his  aid,  and  all  but  endowed  his  works 
with  motion  and  speech.  Nor  did  all  this  difference  arise  from  more  dex- 
terous or  more  delicate  workmanship ;  it  lay  as  much  or  more  in  the  original 
design"  and  still  more  in  the  hand  that  wrought  it  out. 


THK   150FOOT  BI'ILDING  LIMIT. 

IT  seems  there  will  be  a  limit  to  high  buildings  in  Chicago.  The  danger 
in  it  was  a  spirit  of  emulation  that  led  to  abnormal  heights  purely 
through  a  desire  each  builder  had  to  .surpass  all  preceding  records.  Ht'nce- 
forth  no  building  is  to  exceed  150  feet  in  height.  Where  the  width  of  a 
street  is  not  more  than  80  feet  the  extreme  height  is  125  feet,  and  if  the 
vHdth  is  not  more  than  40  feel  the  height  is  to  be  100  feet.  In  any  case 
where  a  building  is  erected  with  frontage  upon  two  or  more  streets  of  differ- 
ent widtlis,  the  height  is  not  to  exceed  the  average  of  the  niaxiniuu  heights 
which  are  permitted  for  buildings  erected  upon  streets  of  the  width  of  those 
upon  or  abutting  on  which  the  building  is  to  be  erected,  l-'or  instance. 
where  a  building  is  to  be  erected  having  frontages  upon  two  streets  the 
widths  of  which  arc  respecively  40  feet  and  Ho  feet,  the  height  is  lun  to  ex- 
ceed 1 12, v.-  feet.  When  a  building  is  set  back,  in  whole  or  in  part,  from  the 
street  line,  in  such  manner  as  to  increase  the  width  of  the  street  in  front  not 
less  than  one-third  of  the  lieighl  of  the  building,  an  increase  in  height  will 
be  permitted  directly  in  proportion  to  the  aggregate  increase  so  made  in  the 
w^idth  of  the  street ;  but  in  no  case  is  the  height  to  be  so  increased  as  lo 
exceed  150  feet.  The  regulations  are  to  be  taken  to  forbid  or  pre\'enl  the 
erection  lo  a  greater  height  of  spires,  towers,  domes  or  cupolas,  the  area  uf 
which  shall  not  be  more  than  15  per  cent,  of  the  ground  area  of  the  pro- 
posed building.  The  regulations  do  not  apply  to  buildings  constructed 
under  building  penuits  already  issued,  provided  that  the  actual  work  in  the 
construction  of  such  buildings  shall  be  commenced  within  six  months  from 
and  after  the  date  of  such  permits.  All  permits  already  granted  for  the 
construction  of  buildings  exceeding  the  above  heights  are  to  become  of  no 
effect  upon  the  expiration  of  six  months  from  the  dates  upon  them. 


WE  LIVI;  IN  HAPPY  TIMES. 


ARCHITECTS  and  contractors  will  appreciate  the  "humor"  contained  in 
the  following,  which,  while  more  especially  true  of  England,  will  live 
in  America  as  a  part  of  the  gloomy  recollections  of  those  who  have  passed 
a  few  years  in  pur'5uit  of  their  favorite  calling.  It  is  from  a  correspondent 
of  the  Nottingham  Daily  Guardian  :  "I  have  been  having  a  chat  with  a 
friend  of  mine  who  has  the  misfortune  to  be  an  architect,  and  who  poured 
forth  his  grievances.  We  are,  he  declares,  over-legislated  in  these  days. 
What  with  county  councils  and  local  boards  and  other  meddlesome  aulhori- 
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ties,  an  architect  has  need  to  be  a  lawyer  to  keep  out  of  difficulties.  Each 
body  makes  its  by-laws,  which  it  enforces  totally  regardless  of  consistency 
and  common-sense,  to  say  nothing  of  the  claims  of  art.  My  friend  had  to 
carry  ont  some  restorative  work  in  a  fine  old  country  house,  three  or  four 
liundred  years  old,  with  ancient  wooden  gables.  The  local  authority  steps 
in  with  the  by-laws  intended  for  a  modern  street,  and  insists  upon  the  use 
of  brickwork  !  Then  in  another  instance  a  law  insisting  on  twenty-five  feet 
behind  a  building  interfers  with  the  order  of  work.  Nor  do  these  wise 
people  agree  together.  A  householder  ordered  by  the  santiary  inspector  to 
make  certain  alterations  finds  ihem  condemned  bv  the  next  official!" 


RKiHTS  OF  THE  LOWKST  HIDDKR. 


THE  practice  of  reopening  bids,  no  matter  upon  what  grounds,  is  per- 
nicious, and  also  is  so  suggestive  of  dark-lantern  methods,  that,  after  a 
fair  competition  has  been  fairly  won:  and  afterward,  should  it  seem 
necessary  to  so  change  the  conditions  that  new,  or  least  additional,  esti- 
mates are  necessaiy.  it  is  a  height  of  injustice  to  refer  the  whole  back  to  a 
new  competition.  It  is  a  fair  presumption  lliat  the  skill  or  conditions  that 
would  enable  a  contractor  to  win  a  case,  should  inhere  to  him  if  the  condi- 
tions were  to  be  changed.  It  costs  much  money  to  even  make  a  bid  on  a 
large  job,  with  the  ever  present  risk  of  losing  the  work  by  failure  to  win 
the  contract.  But.  after  all  this,  to  expect  a  bidder  to  repeat  the  expenses 
and  double  the  risk  is  a  positive  injustice.     Says  the  Inland  Architect : 

"  It  is  only  by  unrelenting  insistence  that  the  builder  can  .secure  what  are 
justly  his  rights.  Customs  which  are  inequitable  and  iinjust  have  been  per- 
mitted to  spring  into  existence  and  have  become  firmly  established.  Archi- 
tects are  in  the  habit  of  requiring  very  one-.sided  conditions  of  competition 
and  agreement,  and  it  is  only  by  in.sisting  upon  his  rights  that  they  can  be 
obtained  by  the  builder.  The  architect  is  protected  in  his  position  by  the 
idea  which  seems  to  exist  very  generally  in  all  communities,  that  if  one 
builder  will  not  comply  with  his  requirements,  there  are  plenty  of  others 
who  will.  A  case  has  recently  transpired  wherein  the  lowest  bidders  on  a 
building  to  be  erected  by  the  .state  refused  to  refigtire  the  job  with  other 
contractors,  demanding  the  contract  and  the  right  to  re-estimate  without 
competition,  on  the  basis  of  the  principles  advocated  by  the  National  a.sso- 
ciation  of  builders.  The  contractor  firmly  maintaim-d  his  position,  claim- 
ing that  he  was  entitled  to  the  contract  and  that  a  propo.sition  to  rcfigiire 
in  order  to  secure  certain  reductions  in  the  cost  without  material  change  in 
the  plans  should  be  presented  to  him  only.     The  state  authorities,  .seeing 
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the  justice  of  the  position  taken  b\  tlie  National  association,  in  addition  to 
the  fact  that  the  contractor  would  not  yield  his  rights  in  the  case,  conceded 
the  point  and  awarded  him  the  contract  without  further  competition.  The 
final  yielding  by  the  state  of  the  position  which  it  maintained  established 
the  fact  that  the  same  was  unjust  and  untenable,  but  had  the  contractor  been 
a  person  of  less  persistence  the  competition  would  have  been  reopened  upon 
thtr  unjustly  acquired  information  as  to  amount  below  which  bids  must  have 
been  submitted.  The  correction  of  sucii  conditions  remains  solely  with  the 
builder,  and  he  is  to  be  blamed  for  not  declaring  his  rights  before  a  compe- 
tition and  insisting  npon  obtaining  them  afterward. 


A  WESTERN  'HELL  GATE." 

THE  improvement  of  the  Tennessee  river  at  Suck  Point,  involved  the 
removal  of  a  mass  of  rock  from  the  river  channel,  in  a  minor  sense 
akin  to  the  removal  of  the  Hell  Gate  obstruction  in  East  River,  New  York. 
The  great  bla.st  was  engineered  b>-  Col.  vSublett,  and  was  made  to  destroy 
an  enormous  mass  of  rock,  that  contained  i.<Soo  yards,  and  stood  25  feet 
above  low  water  mark.  Twenty-one  holes  one  and  one-half  inches  in  diame- 
ter were  drilled  ten  feet  deep,  and  these  were  collectively  charged  with  190 
pounds  of  dynamite  of  60  per  cent,  nitro-glyceriiie  strength.  The  explo- 
sion was  ignited  by  the  usual  electrical  battery.  When  the  key  was  touched 
the  immense  body  of  rock  .seemed  for  an  instant  to  rise  into  the  air  with- 
out a  sound,  and  tlien  followed  a  report  whose  reverberation  shook  the  ad- 
jacent hills.  The  blast  was  highly  satisfactory,  nothing  remaining  of  the 
(jbstniction  but  a  mass  of  broken  stone.  The  result  is  the  width  of  the 
channel  is  increased  roo  feet,  at  a  point  7  feet  above  low  water  mark.  It 
will  occupy  several  days"  time  to  remove  the  debris,  which  is  to  be  dumped 
into  the  big  eddy.  Col.  Snblett  says  there  are  several  more  bowlders  to  be 
removed,  and  upon  the  next  occasion  instantaneous  photography  will  be 
brought  into  pla>'.  The  removal  of  this  rock  will  greatly  increase  the  dis- 
charge of  water  at  high  stages. 


AN  UNSUITABLE  QItARRY. 


THE  Brick  and  Tile  Journal  %\\^^  an  account  of  a  peculiar  lawsuit,  that 
will  be  read  with  interest  by  quarrynien  and  contractors,  especiall3'  of 
the  class  that  let  out  quarries  to  contractors  for  their  especial  u.se  for  limited 
times.     The  action  was  tried  at  the  Glamorganshire  assizes  on  April  \2, 
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1X92.  ill  which  plaiutiffs  claimed  £,2i\\  damages,  whereas  defendants  made 
a  counterclaim  of  /"3S91.  7s.  9):;d.  The  plaintiffs,  who  were  Iniilders  and 
contractors  at  Preston,  entered  into  a  contract  with  Isaac  George  and  others 
(who  represented  a  building  society  at  Mountain  Ash)  for  the  purpose  of 
Iniilding  eighty-one  houses  by  contract.  One  of  the  terms  of  the  agree- 
ment was  that  the  contractor  should  quarry  the  stone  required  free  of 
royalty  from  a  quarr>-  near  the  site.  On  April  23.  the  plaintiffs  commenced 
work.  After  the  contract  had  been  signed,  the  plaintiffs  wrote  to  the 
defendants  to  point  out  the  quarry  as  per  agreement.  The  latter  subse- 
quently pointed  out  a  little  gully,  from  whence  it  had  been  absolutely  proved 
they  could  only  get  rubble  stone,  unsuitable  for  building  i>uq>oses.  and  that 
even  this  stone  c^mkl  only  be  got  at  the  exorbitant  price  of  6s.  per  cubic 
yard.  The  plaintiffs  had  been  put  to  extra  expense  in  opening  the  quarrv'. 
The  plaintiffs  had  re^ieatedly  asked  to  be  put  on  to  another  quarry,  and  also 
for  conipens;iti<^>n,  without  result,  and  they  had  ctmsequently  discontinued 
the  work,  am!  now  brought  their  action  for  damages.  His  Lordship,  in 
delivering  judgment,  said  that  there  was  not  such  a  failure  on  defendants' 
part  tt»  carry  out  stipulations  as  to  justify  the  other  side  in  rescinding  their 
part  of  the  contract.  It  seemed  to  hinr  that  it  was  a  mailer  which  the 
parties  should  come  to  an  arrangement  about,  .^fter  a  long  consultation, 
the  cause  was  withdraw  by  consent,  the  Judge  giving  an  order  for  ^25.,  if 
necessar>',  which  the  defendants  undertook  to  pay. 


THE  GREATEST  OF  PAEACES. 


THE  Vatican,  the  ancient  palace  of  the  popes  of  Rome,  is  the  most  mag- 
nificent building  of  the  kind  in  the  world.  It  stands  on  the  right  bank 
of  the  Tiber,  on  a  hill  called  the  Vaticanus,  because  the  Latins  formerly 
worshiped  Vaticininm,  an  ancient  oracular  deity,  at  that  place.  Exactly 
when  the  building  was  commenced,  no  one  knows,  Charkmange  is  known 
to  have  inhabited  it  over  i  .000  years  ago.  The  present  extent  of  the  building 
is  enormous,  the  number  of  rooms,  at  the  lowest  computation,  being  4,422. 
Its  treasures  of  marble  statues,  ancient  gems,  paintings,  books,  manuscripts, 
etc.,  are  to  be  compared  only  with  those  in  the  British  museum.  The 
length  of  the  statue  museum  alone  is  a  fraction  over  a  mile.  Conservati\'e 
writers  say  that  the  gold  contained  in  the  medals,  vessels,  chains  and  other 
objects  preserved  in  the  Vatican  would  make  more  gold  coins  than  the  whole  of 
the  pre.sent  European  circulation.  This,  however,  is  evidently  a  mi.stake, 
and  e.xpressed  more  to  make  the  great  wealth  of  the  collection  evident  to 
the  mind  than  as  an  exact  fact. 


FISHES  OF  OTHER  AGES. 


A  COLLECTION  of  ilu-  oldest  fishes  of  the  worldis  now  being  prepared 
for  exhibition  at  the  National  Miiseiini,  Washin^on.  They  were  dug 
out  of  the  rocks  recently  at  Can\oii  City,  Col.  t« real  scientific  interest  has 
been  aroused  by  the  discovery,  because  they  are  at  least  loo.ooo  years  more 
ancient  than  any  creatures  with  backbones  ever  found  before.  They  come 
from  the  sedimentar>-  deposits  laid  down  by  the  water  in  the  distant  epoch 
called  Silurian-  No  vertebrate  animals  had  been  obtained  previously  below 
the  upper  silurian.  These  are  from  the  lower  Silurian,  and  sonic  notion  of 
the  difference  of  time  may  be  got  from  the  fact  that  the  two  "horizons  "  arc 
separated  in  the  Appalachian  region  by  20.000  feet  of  sediment.  Where 
these  fishes  were  found  was  once  a  sand  beach  on  the  western  shore  of  a 
vast  interior  sea.  which  extended  eastward  from  the  Rocky  Mountains  anji 
covered  a  large  part  of  the  continent. 

Geologists  wandering  through  that  region,  so  prolific  of  treasures  in  the 
shape  of  fossils,  came  upon  the  deposits  accidentally.  The  line  of  the 
ancient  beach  is  still  visible,  although  it  is  overlaid  by  sedimentar>-  rocks  of 
subsequent  formation.  They  made  excavations  with  pick-ax  and  blast,  get- 
ting out  a  great  quantity  of  material,  which  was  brought  to  Washington. 
Thirty  millions  of  years  have  perhaps  elapsed  since  the  creatures  thus  dug 
out  were  living.  It  must  have  been  a  strange  world  in  which  they  had  their 
being  .so  far  back  in  the  night  of  time.  Even  the  reptiles  which  flourished 
and  attained  such  gigantic  dimensions  at  a  later  period  did  not  yet  exist. 
The  only  vertebrates  w^e  fishes. 

These  fishes  of  the  lower  Sihirian  were  all  small — the  diminutive  types  of 
the  great  fi.shes  which  swarmed  in  the  waters  during  a  later  period,  which 
has  been  called  the  age  of  fishes.  Tliey  were  clad  in  armor,  being  covered 
with  plates  of  bone  instead  of  scales.  Their  skcktons  were  composed  wholly 
of  cartilage,  like  those  of  the  sharks  of  to-day,  which  themselves  represent 
an  enormously  ancient  finny  pattern.  Under  the  microscope  it  is  possible 
to  see  the  structure  of  the  bone  which  composed  the  plates.  In  similar 
armor  was  the  huge  and  ferocious  dinichthys.  as  well  as  other  marine  mon- 
sters of  a  subsequent  epoch,  dressed. 

Besides  the  fishes  many  invertebrate  animals  were  found  in  the  same  de- 
posits. There  were  innumerable  boring  worms,  and  it  is  very  interesting 
to  see  the  actual  holes  which  they  made  so  long  ago  in  fragments  of  the 
rqck-  There  were  trilobites  also — queer  crustaceans  which  were  the  ances- 
tors of  modem  lobsters  and  crabs.  Mollusks  were  there  in  plenty,  too,  of  a 
species  known  as  the  "lingula,"  somewhat  resembling  clams.  Millions  upon 
97  u — Stout- 
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millions  of  years  ?igo  they  were  good  to  eat.  At  the  present  time  the  lingii- 
lasare  ver>'  plentiful  in  Chesapeake  Bay.  Of  these  ancient  creatures  they 
alone  have  survived ;  the  others  are  .still  extinct.  Together  with  the  fossils 
above  described  were  di.scovered  ever  .so  many  .specimens  of  the  orthoceras. 
a  niollu.sk  resembling  the  chambered  nautilus,  but  having  a  .straight  .shell 
instead  of  a  spiral  one.  Above  the  deposits  which  formed.the  grave  of  the 
animals  mentioned  a  coral  reef  .subsequently  was  built  by  industrious  polyps. 


AFRICAN  MONUMENTS. 


1*'\V0  interesting  ancient  .stone  monuments  have  recently  been  carried  to 
Lisbon  from  the  west  coa.st  of  Africa.  They  are  hewn  out  of  solid 
blocks  and  are  similar  in  size  and  shape.  The  lower  part  con.sists  of  a  round 
pedestal  five  feet  high  by  ten  inches  in  diameter ;  the  upper  part  being  an 
oblong  block  eighteen  inches  high  by  twelve  inches  each  face.  The  in.scrip- 
tions  on  one  are  in  a  perfect  .state  of  pre.ser\'ation.  but  tho.se  on  the  other 
are  entirely  obliterated.  The.se  monuments  were  erected  on  the  west  coast 
of  Africa  bj'  the  Portuguese  navigator,  Diogo  Cao,  when  he  discovered  the 
country  in  the  fifteenth  centur>-.  The  in.scriptions  are  in  Portuguese  and 
in  Gothic  characters.  They  prove  that  the  discovery  of  the  Congo  and  that 
part  of  the  coast  south  of  the  equator  was  in  1482,  or  .some  years  earlier  than 
has  been  long  believed. 


THK  OLDEST  AMERICAN  MONUMENT. 

BALTIMORE  has  di.scovered  a  neglected  memorial  shaft  to  Columbus 
"in  its  mid.st."  It  is  triie  that,  like  the  stone  bearing  the  my.sterious 
inscription  which  Mr.  Pickwick  found  in  the  course  of  his  rambles  in 
Surrey  and  exhibited  to  his  fellow-antiquarians,  there  is  another  version  of 
the  Columbus  story.  The  .shaft  referred  to  stands  on  the  grounds  of  the 
Samuel  Ready  A.sylum.  A  commentator  .says  of  it :  "The  site  of  the 
asylum  was  once  the  property  of  an  eccentric  Frenchman,  who  erected 
within  .sight  of  his  window  a  monumental  shaft  to  the  memory  of  'Chris. 
Columbus.'  It  is  believed  by  many  persons  that  the  old  gentleman  built 
the  monument  in  honor  of  the  di.scoverer  of  America,  but  there  are  others 
who  .say  it  was  erected  to  the  glory  of  a  favorite  horse."  Mr.  W.  H.  Jenkins, 
a  venerable  citizen,  as.serts.  however,  the  genuineness  [of  the  Columbian 
relic.  This  is  his  statement :  '  In  the  year  17S4.  during  the  short  stay — or 
rather  encampment — of  the   French  troops  from  Yorktown.  \'a..  this  shaft 
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or  mouument  was  erected,  and  October  1 2  of  the  same  year  was  dedicated 
to  Christopher  Columbus  by  the  Freiicli  Consul-Gcneral.  Count  d'Amour. 
He.  with  some  hundred  or  more  of  the  French  officers  and  men  of  Gen. 
La  \'allelte's  corps,  was  present,  and  remained  afterwards  in  Baltimore. 
Some  of  them  were  well-known  citizens  as  lale  as  1H35."  The  Count,  it 
seems,  sold  the  estate,  and  it  passed  eventually  into  the  hands  of  Mr.  Zenus 
Barnum.  Mr.  Jenkins  thus  explains  why  the  shaft  has  been  overlooked  in 
recent  years:  "When  this  monument  was  erecttd  the  Hartford  road  was 
not  in  existence,  but  there  was  a  public  highway  east  of  the  present  one, 
known  then  as  'Taylor's  New  Cut'  road,  and  later  as  Brown's  lane.  When 
the  Hartford  road  was  finished  as  far  as  the  Gunpowder  river,  Browns 
lane  was  closed  north  of  the  monument.  This  is  the  secret  as  tu  why 
the  Columbus  monument  was  so  long  obscured  horn  public  view  in 
every  direction.  This  new  thoroug^hfare  necessitated  a  change  of  front 
and  placed  both  the  cottage  and  the  Columbus  shaft  altogether  out  of 
sight  from  the  new  road,  as  the  den.se  woodland  hid  everything  from 
that  directio!!.  For  over  half  a  century  or  more,  and  on  until  the  late 
Civil  War  commenced,  ChrisloplK-r  Columbus  and  the  nmnnment  had 
no  place  in  the  minds  of  the  people  in  the  neighborhood,  nor  indeed 
anywhere  in  Baltimore.  l'nt|uestionabIy  this  shaft  is  the  first  ever  erected 
on  this  continent  to  Christopher  Columbus,  and  is.  therefore,  the  father  of 
monuments,  and  is  worth  preser\'ing." 


rSES  OF    BIRNT-CLAV  MORTAR  IN  ITALY. 

THE  I'nited  States  Consul  at  Catania,  in  his  last  report,  says  that  vi.sitors 
to  Catania  invariably  notice  and  remark  on  the  peculiar  soft  pink 
color  of  all  the  unpainted  buildings.  This  coloring  is  the  result  of  using 
cement  or  mortar  of  proved  value,  found  in  the  vicinity,  and  which  is  noth- 
ing more  nor  le.ss  than  burnt  clay.  In  the  frequent  eruptions  of  Mount 
Htna  in  times  past  great  beds  of  clay  were  covered  and  buried  from  20  to 
200  feet  by  the  lava  streams,  with  the  result,  when  the  eruption  happened 
in  the  dry  season,  of  burning  and  converting  these  clay  beds  into  a  fine  red 
gravel  or  powder.  The.se  deposits  are  mined,  and  are  considered  very 
valuable.  The  material,  mixed  with  a  little  lime  and  the  usual  amount  of 
water,  forms  a  mortar  or  cement  considered  superior  to  any  other  cement 
for  building  purposes,  and  has  been  used  in  Catania  to  the  exclusion  of  all 
other  materials  for  centuries.  Every  building  in  Catania  is  constructed  of 
Inva  liberally  cemented  with  this  mortar.  In  building,  small  irregular 
stones  are  used,  just  as  they  happen  to  come,  and  a  smooth  surface  is  after- 
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ward  given  by  a  thin  coating  of  mortar,  inside  and  out,  which  can  then  be 
divided  by  a  trowel  to  imitate  blocks  of  stone,  if  desired.  This  burnt  clay, 
with  lime,  makes  a  very  strong  and  adhesive  mortar;  no  other  material 
would  hold  together  the  large  four  and  six-story  apartment  houses,  which 
are  bnilt  entirely  of  small  irregular  stones.  It  also  has  unequaled  wearing 
and  resisting  poAver,  as  the  extensive  harbor  breakwater  proves.  This 
breakwater  was  built  some  ten  years  ago.  and  extends  for  three-quarters  of 
a  mile  out  into  the  sea,  and  is  said  to  be  as  good  to-day  as  when  first  built. 
It  is  composed  entirel>'  of  lava,  and  for  a  foot  below  water-mark  to  a  suffi- 
cient height  to  protect  the  shipping,  of  huge  blocks  of  small  lava  rubble 
liberally  cemented  w'ith  the  mortar.  The  constant  wear  and  tear  of  the  sea 
for  ten  years  has  only  damaged  the  cement  in  insignificant  places,  and  pro- 
bably only  where  there  happened  to  be  an  air-space  between  the  mortar  and 
stones  caused  by  faulty  construction  of  the  blocks.  Consul  Heath  adds 
that  the  more  he  looks  into  tlie  matter  the  more  he  is  convinced  of  the 
value  of  this  mortar  as  an  economic  substitute  for  all  the  high-priced 
hydraulic  cements  now  used,  and  that  it  might  well  be  adopted  in  other 
countries  besides  italv. 
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A  MONSTER  CRAXE. 

THE  Titan  crane,  built  for  the  harbor  of  refuge  works,  at  Peterhead,  was 
tested  recently.  A  load  made  up  to  62 'w  tons  was  lifted  and  slewed 
Tound  a  circle  from  the  center  of  a  cantilever.  It  was  then  run  to  the  ex- 
treme end  fiin  feet  fnvm  the  center),  and  the  monster  crane  made  another 
revolution — that  is,  it  lifted  this  great  weight  and  swung  it  round  the  cir- 
cumference of  a  circle  220  feet  in  diameter.  The  deflection  was  no  more 
than  was  expected,  and  the  lest  was  satisfactory.  The  Titan  is  constructed 
for  50-ton  blocks,  but  none  of  the  mp.s.ses  of  concrete  made  will  exceed  45 
tons. 


THE  ELKS'  REST. 


THE  Detroit  Lodge  of  the  (>r<ler  of  Elks  will  erect  a  memorial  at  WcK>d- 
mere  Cemetery  that  for  purity  of  sentiment  and  art  in  design  marks  a 
radical  departure  from  the  stiff  and  meaningless  sculpture  that  has  been 
the  nightmare  of  uecrological  art.  We  have  not  gone  far  from  the  eyrie 
tal>let  of  the  last  century,  with  its  skull  and  cross-bones  and  its  grote.sque 
epitaph  to  the  fence-post  obeli.sk,  with  its  conventional  sheep  or  urn.  and  it 
is  doubtful  if  even  this  progress  has  not  robbed  the  old  memorial  of  its  few 
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"oi  pathos  and  human  nature  that  move  throiigfh  the  old  with  all  of  its 
grotesque  and  at  times  horrible  fancy.  Anyway  there  was  a  fancy  of  some 
kind,  while  now  we  have  form  without  a  trace  of  it.  W^  do  not  mean  to 
assert  that  this  is  the  first  departure  from  the  forniuhe,  but  that  amid  the 
efforts  to  break  away  from  conventionality,  this  departure  is  noteworthy  for 
its  completeness,  as  a  picture  of  pure  nature  that  for  that  reason  is  pro- 
foundly emblematic  in  its  expression.  The  base  of  the  n^onument  is  of  ir- 
regular slabs  of  granite  that  look  as  if  nature  had  piled  or  left  them  thus, 
much  as  oue  sees  gigantic  bowlders  left  behind  by  some  ancient  glacier. 
This  is  surmounted  by  a  bronze  fi^^ure  of  an  elk  ten  feet  high.  On  the  base 
in  nmic  characters  is  cut  the  only  inscription,  "The  lUk's  Rest."  the  whole 
making  an  ensemble  complete  in  simplicity  and  full  in  suggestiveness.  The 
bronze  was  cast  by  Bureau  Brothers,  of  Philadelphia,  who  made  the  Bagley 
bust  on  the  Campus  Martins. 


Cl'RIOUSLY  MARKKD  STONES. 


THE  famous  Oberammergau  .stone,  which  has  a  human  face  full  of  sor- 
row, pictured  by  the  hand  of  nature  on  its  surface,  has  been  character- 
ized as  one  of  the  most  curious  freaks  of  nature  that  has  been  found. 
Pliny,  about  the  beginning  of  the  Christian  era.  mentioned  an  agate,  the 
lines  and  markings  of  which  formed  a  perfect  picture  of  Apollo  and  the 
Muses. 

Majolus,  another  writer  of  high  standing,  saw  an  agate  in  the  collection 
of  a  jeweler  in  Venice  that  showed  a  perfect  pictiire  of  a  shepherd  with 
crook  in  hand  and  a  cloak  thrown  over  his  shoulders.  The  owner  of  this 
.stone  prizes  it  highh',  and  has  refused  large  sums  of  money  for  it.  In  the 
church  of  St.  John,  Pisa,  Italy,  there  is  a  stone  marked  with  red,  blue  and 
yellow,  the  lines  representing  an  old  man  with  heavy  beard  with  a  bell  in 
his  hand,  seated  beside  a  small  stream.  To  the  faithful  it  is  known  as  the 
St.  Anthony  stone,  becau.se  it  is  a  fair  likeness  of  that  saint,  even  in  the 
minor  details  of  tunic  and  bell.  The  "one-legged  John."  another  stone 
picture,  is  in  the  mosque  of  Santa  Sofia,  in  Constantinople.  The  picture  is 
on  a  marble  slab,  and  was  found  by  quarrymen  in  Italy.  It  is  perfect  in 
every  detail,  except  that  the  saint  has  but  one  leg  and  foot.  A  piece  of  bal- 
last picked  up  by  the  Spanish  consul  in  Boston,  Mass.,  showed  two  perfect 
human  beads  and  faces,  the  hair  and  features  being  distinct,  the  natural  por- 
traits being  much  darker  than  the  surrounding  stone. 


THE  strike,  or  lockout,  in  the  jap'anite 
industry,  priticipaUy  located  in  the 
New  Hn^ldud  states,  has  reached  a  mag- 
nitude that  places  it  among  the  memora- 
ble strikes  of  the  world.  We,  at  this 
distance,  who  are  without  the  pale  of  the 
ijifluences  that  actuate  the  two  parties  in 
contact,  can  hardly  realixe  why  so  small 
a  difference  should  result  in  so  great  a 
war.  Logically,  no  war  should  have 
occurred,  because,  logically,  there  was  no 
reason  for  it.  But  the  war  has  opened, 
nevertheless,  and  hence,  pursuing  the 
logical  instinct,  we  must  seek  its  cause  or 
causes.  Here  again  your  logician  is 
driven  to  the  wall,  so  to  say ;  except  he 
assumes  that  the  cause  was  due  to  a 
mutual  lack  of  confidence. 

The  New  York  Sun  has  in  a  sense 
truly  described  the  contest  as  "The  Tug 
Between  Two  Trusts."  In  a  way.  at  least, 
the  expression  is  true.  A  trades  union 
is  a  thing  organized  for  a  purpose  to  con- 
.serve  the  values  and  life  conditions  of  its 
members.  In  the  case  of  the  granite 
cutters'  union,  or.  as  the  Si/n  would  have  it 
"The  Granite  Cutters'  Trust,"  its  purpose 
is  that  they  shall  not  be  injured  by  undue 
competition.  In  the  case  of  the  Ciranite 
Dealers*  As.sociation  it  is  equally  its  pur- 
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pose  to  Ignore  or  destioy  worthless  and 
destructive  competition.  Both  trusts, 
then  are,  or  at  least  should  be.  organized 
for  the  single  purpose  to  make  a  day's 
wages,  and  a  cubic  foot  of  stone  have  a 
stable,  and   profitable  exponent.     But — 

It  would  seem  from  the  complexion  of 
events  that  the  society  organized  to  main- 
tain the  status  of  a  day's  wages,  and  the 
society  organised  to  nxaintain  the  .status 
of  value  in  a  cubic  foot  of  stone,  had 
agreed  to  disagree,  and  that  the  trust  or- 
ganized to  defend  the  status  of  a  day'.s 
wages,  that  in  its  turn  depends  upon  the 
status  of  value  of  a  cubic  foot  of  stone, 
flies  at  the  throats  of  the  men  who  have 
combined  to  liold  up  the  status  of  the 
cubic  foot  of  stone  upon  which  the  real 
status  of  the  day's  wages  depends.  Just 
why  this  is  .so  it  would  be  difficult  to  de- 
fine by  any  logical  method  of  rea.soning. 

Bit  logical  reasoning  is  not  at  stake  in 
the  controversy.  It  is  either  the  false 
pride  that  would  rather  be  wrong  than 
beaten,  or  else  it  is  that  mutual  distrust 
that  cannot  concede  to  the  other  party 
that  honesty  of  purpose  each  claims  for 
itself.  The  gravamen  of  the  controversy 
.seems  to  be  in  a  settlement  of  a  date  for 
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EniTORIAL    COMMEST. 


the  signing  of  contracts  for  the  ytar. 
The  employers'  association  claims,  and 
in  our  opinion,  with  reason,  that  the  ne- 
cessity of  business  requires  that  they 
should  know,  on  January  i,  the  wages 
scale,  with  its  incident  effect  on  costs,  for 
the  current  building  season — so  that  con- 
tracts, now  on  small  margin,  may  be  un- 
dertaken with  the  certainty  that  the 
wages  scale  may  not  operate  meantime 
a&  a  disturbing  agent,  through  which  the 
low  profits  may  not  be  changed  into 
losses.  Therefore,  the  claim  of  employers 
that  on  Jan.  i,  they  should  clearly  know 
what  the  costs  of  operating  will  be.  be- 
fore they  close  their  contracts  for  the  en- 
suing season,  is  entirely  reasonable  and 
business  like,  and  conservative  to  the  in- 
terest of  capital  and  labor  alike. 

In  rebuttal,  the  unions  claim  that  they 
are  willing  to  formulate,  on  Feb.  i ,  the 
demands  the\'  would  make  on  May  i. 
The  employers  wrote  a  statement  on  Oct. 
I.  of  the  demands  that  would  be  made 
from  them  for  Jan  i.  So  the  contest  is 
removed  in  fact  from  May  and  Jauuan 
lo  February  and  October.  The  real 
question,  looking  to  the  good  of  the 
whole  trade,  only  requires  that  contracts, 
to  be  filled  during  the  subse(|ucnt  season, 
shall  have  their  bases  .settled  at  the  be- 
ginning. If  Jan.  I  is  a  date  sufficiently 
early  to  admit  this  it  is  strange  that  so 
slight  a  difference  could  not  be  settled 
without  an  expensive  and  suicidal  war. 

In  the  West  the  stone-cutters,  con- 
tractors and  others  interested  haAe 
reached  the  system  of  January  settle- 
ments, and  a  great  cause  of  friction  and 
injustice  has  been  removed.  There  is  no 
evidence  that  the  unions  have  weakened 
themselves  in  the  least  by  this  conces 
sion.  The  strike  among  the  granite- 
cutters  seems  to  be  due  more  to  a  belief 
that  their  employers  are  insincere,  and 


that  they  are  only  seeking  a  Januan-  set- 
tlement in  order  to  place  themselves  in 
position  to  undermine  and  disintegrate 
the  unions  during  the  dull  months  of  the 
winter.  On  the  other  hand,  the  em- 
ployers believe  that  the  unions  only  refuse 
to  consider  a  January  settlement  because 
on  May  i ,  when  business  is  brisk,  they 
may  better  control  the  conditions  they 
would  inaugurate  on  May  i. 

This  brings  the  case  to  the  point  where 
its  genesis  is  purely  done  to  want  of  con- 
fidence. We  can  see  no  earthly  reason 
for  such  a  feeling.  Both  sides  are  strong 
enough  for  self-protection,  and  faithless- 
ness would  fail  of  its  point.  If  the  em- 
ployers actually  contemplated  an  arrange- 
ment in  January  that  the\-  deliberately 
intended  lo  destroy,  the  fact  would  not 
alter  any  of  the  conditions  the  unions 
now  have  in  May.  And  if  the  employers 
were  to  accept  a  settlement  in  May  under 
stress  of  force,  there  is  nothing  to  hinder 
them  from  abrogating  it  in  January,  when 
the  unions  claim  they  have  all  the  ad- 
vantage. The  alteration  of  dates  does 
not  alter  the  condition  of  force  on  either 
side,  and  views  to  the  contrary  are  purely 
imaginary. 

So  far  as  the  granite  industry  is  affected 
by  the  monument  trade,  any  date  of  set- 
tlement would  be  a  matter  of  indifference. 
But  with  the  building  and  pa\ing  trades 
it  is  very  different.  All  such  are  predeter- 
mined, planned,  and  the  raw  materia! 
contracted  for  early  in  the  year,  and  by 
the  first  of  May  such  material  is  largely 
on  the  ground  and  being  put  in  place 
by  the  building  mechanics.  The  neces- 
sity for  a  quairyman  and  contractor  to 
know  in  advance  what  the  costs  of  his 
summer  operations  is  to  be  before  he 
clo-ses  his  future  contracts,  is  essential  to 
the  stability  of  his  business,  and  equally 
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so  to  the  men  whose  wages  are  based  on 
the  prosperity  and  stability  of  the  same 
business. 

The  Philadelphia  Times  thus  verj' 
strikingly  puts  the  suicidal  effect  of  the 
war :  "Nor  is  the  loss  to  the  New  Eng^- 
land  granite  industry  likely  to  be  con- 
fined to  {•htladelphia,  where  two  of  our 
most  proniiueut  edifices,  the  Reading 
Terminal  and  the  Betz  building,  will  be 
compelled  to  change  the  material  b> 
eliminating  New  England  granite.  It 
will  also  affect  many  of  the  most  impos- 
ing structures  in  New  York  and  other 
cities,  and  the  itidustry  that  will  thus  be 
sacrificed  will  be  lost  forever,  as  other 
building  materials  will  nece.s.sarily  take 
the  place  of  the  granite  contracted  for."' 
It  is  not  possible  to  estimate  the  indirect 
and  permanent  los.ses  that  will  follow  a 
prolonged  quarrel,  nor  wh\'  the  unions 
should  not  accept  a  date  elsewhere  con- 
ceded, by  both  sides,  to  he  the  be.st  for 
tht  activity  and  prosperity  of  the  whole 
industry. 

HowKVKK  this  strike,  or  lockout,  may 
end,  it  is  clear  unless  justice  is  conceded 
that  peace  will  be  onh*  an  armed  truce. 
Whether  men  or  emph^ycrs  be  driven  to 
accept  the  views  of  the  oilier,  the  beaten 
party  will  remain  unsatisfied,  and  a  sul- 
len acquiescence  take  the  place  of  the 
mutual  confidence  and  respect  that  ought 
to  exist.  The  men  should  accept  Jan- 
nary  I  as  the  time  for  formulating  their 
schedule  for  the  ensuing  year,  and  the 
em|)loyers  should  remember  that  if  their 
men  mean  to  abrogate  their  contracts  in 
May.  that  they  will  do  it  just  as  quickly 
whether  the  acceptance  be  given  in 
October  or  January.  January-  i  is  a  good 
place  to  meet  on.  and  it  would  seem  as  if 
so  slight  a  difference  should  not  be  al- 
lowed to  operate  the  destruction  the 
present  status  is    causing.      The    men 


seem  to  see  in  the  employers'  association 
only  a  machine  organized  purposely  to 
break  down  the  unions,  and  there  is  where 
the  animus  of  their  want  of  confidence 
lays.  They  should  borrow  counsel  from 
their  own  experience,  and  know  that  the 
disasters  of  unregulated  competition  in 
stone  material  has  been  quite  as  severe 
as  the  competition  among  laborers  has 
been.  There  are  too  many  applicants  for 
the  same  job,  whether  it  be  to  furnish 
stone  for  a  state  house,  or  for  a  situation 
at  the  banker.  Both  parties  should 
forever  give  up  an>'  idea  to  destroy  the 
organization  of  the  other,  and  both  unite 
for  the  amelioration  of  evils  that  will  re- 
quire their  united  strength. 

To  change  this  very  dolorous  subject : 
It  is  not  generally  known  that  Thomas 
Jeffer.son  was  an  enthusiastic  student  of 
architecture.  The  buildings  of  the  Uni- 
versity of  Virginia  at  Charlottesville  and 
the  houses  at  Monlicello  are  monuments 
of  his  skill  and  originality.  The  draw- 
ings for  the  university  buildings  were 
from  Jefferson's  own  hand,  and  are  ac- 
companied by  copious  notes  in  the  most 
minute  and  careful  handwriting,  giving 
the  proportions  of  every  part,  with  exact 
calculations  of  the  number  of  brick  and 
other  material  in  each  building.  The 
main  building  was  modeled  from  the 
Pantheon  at  Rome.  The  professors" 
houses  are  of  different  designs,  mostly 
modeled  after  Palladio.  and  intended  to 
L-xhibit  the  different  orders  of  classic 
architecture.  For  many  )ears  his  resi- 
dence at  Monticello  was  the  standard 
American  style,    and  was  widely  copied. 

The  extent  that  marble,  onyx  and  other 
stones  susceptible  of  higli  polish  is  used 
in  the  interior  decoration  of  buildings  is 
striking  proof  of  the  general  increase  of 
the  country's  prosperity  and  culture. 
Their  relative  cheapne.ss  is  also  evidence 


■ 


of  ihe  perfection  of  mechanical  detail 
that  admits  their  production  in  competi- 
tion with  the  hard  woods  that  were  in  uni- 
\-ersal  use  a  few  years  ago.  This  cheap- 
ness, except  possibly  in  the  case  of  mar- 
ble, is  not  positive  in  relation  [to  first 
cost,  but  when  considered  in  relation  to 
the  wear,  cost  of  repair,  and  other  items 
contingent  on  the  use  of  wood,  stone  is 
the  cheaper  material,  to  say  nothing  of 
the  superior  artistic  effects  that  the  great 
variety  and  lustrous  finish  imparts.  A 
million  dollars  of  it  is  being  used  yearly 
in  several  of  our  large  cities  alone,  and 
while  the  quarries  of  the  world  are 
(bawii  upon  the  practice  is  developing 
an  enormous  industry  in  stones  capable 
of  mosaic  effects  in  all  parts  of  the 
United  States. 

DuRixc  many  years  congress  has  made 
ail  annual  appropriation  for  head.sloues 
for  soldiers'  graves,  one-half  of  which 
have  the  single  word  ''Unknown"  cut  on 
them.  How  many  more  of  the.se  there 
he  whose  bones  lie  in  the  pits  dug  after 
battle  for  the  interment  of  the  dead,  and 
tho.se  who  lay  in  the  scattered  places  in 
the  wilderness  wherein  so  many  battles 
of  the  civil  war  were  fought  will  ever  be 
"unknown."  That  there  are  150,000 
soldiers*  graves  in  various  cemeteries 
marked  "unknown"  brings  to  the  im- 
magiuation  as  nothing  el.se  will,  the  pro- 
digious scale  and  manifold  horrors  of  the 
ci\-il  war,  and  this  word  "unknown  '  will 
wake  up  many  slumbering  memories  in 
tho.se.  who.  either  in  the  field,  oral  home, 
were  participators  in  those  stirring 
events.  Full  many  an  aged  or  middle- 
aged  woman  is  .still  seeking  among  the 
nameless  headstones  for  some  "unknown" 
who  lives  yet  in  the  aching  heart  that 
still  is  seeking  its  long  lost,  and  sees  in 
such  "unknown"  the  heart  that  personi- 

fie-.  ir^  fivvn   longings. 


Justice  Cl.\rk,  of  North  Carolina,  in 
a  recent  issue  of  the  Arena,  has  a  paper 
setting  forth  the  reasons  why  govern- 
ment must  augment  the  postal  and  tele- 
graph systems,  and  in  it  considers  the 
duty  of  the  government  to  uphold  the 
rights  and  liberties  of  the  people  against 
"monopolies,"  and  believes  that  the  peo- 
ple cannot  urge  congressional  action  any 
too  soon.  This  may  all  be  true,  out  it 
is  not  evident  how  the  people  are  going 
to  empower  the  govern  men  ttodestroy  mo- 
nopoly, without  usurping  the  functions 
of  mouopoly  and  becoming  itself  the  sole 
nionopoli.st.  In  the  face  of  a  widespread 
and  instinctive  efibrl  by  farmers  to  mo- 
nojHjlize  the  agricidtural  industry  as  seen 
in  the  alliance  movement,  and  the  almost 
complete  mouopoly  secured  by  the  arti- 
7.an  and  laboring  clas.ses,  aud  a  general 
tendenc)  of  employers  and  capitalists  to 
concentrate  into  some  kind  of  organiza- 
tion, and  all  for  a  purpose  to  fortify  their 
liberties  and  individual  rights,  it  is  diffi- 
cult to  sec  what  government  can  do, 
except  to  accelerate  the  movement,  and 
by  usurping  them  become  the  complete 
niotiopolisl.  Individual  rights  are  things 
measured  by  individual  responsibilities, 
rather  than  by  the  abstraction  univers- 
ally current  until  lately  that  each  individ- 
ual has  the  right  "to  manage  his  busi- 
ness in  his  own  way."  Jefferson  defined 
the  "right"  to  mean  that  one  may  do  as 
he  pleases  so  long  as  he  does  not  injure 
.some  one  else.  But  mea.'^ured  by  this 
standard  the  individual  would  have  little 
privilege  left.  A  band  of  workmen  may 
decide  to  strike  and  a  band  of  employers 
may  decide  upon  a  "lockout ;"  both  in- 
jure others  than  themselves,  and  the 
obstinacy  of  bt>th  may  result  in  ijijun.- 
to  a  large  public  who  in  no  way  are  di- 
rectly interested.  It  would  seem  as  if 
the  question  of  individual  rights  were 
already  in  the  care  of  respective  organ- 
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izatious,  made  for  a  purpose  tn  protect 
the  individual.  Perhaps  tlie  duty  of 
government  in  such  a  condition  will  be 
to  define  the  rights  of  these  large  aggre- 
gations relative  to  each  other,  and  to  the 
general  public,  in  some  cases,  perhaps,  to 
actually  monopolize  some  lines  of  busi- 
ness, as  for  instance,  as  a  large  minority 
of  the  public  are  now  agitating,  to  absorb 
the  railroads,  telegraph  and  some  other 
semi-public  enterprises  now  controlled 
by  iudividuals.  Whether  for  good  or 
evil,  the  days  of  "individualism"  are 
gone.  The  law  of  self-preservation  seems 
to  be  making  obsolete  that  old  one  based 
upon  supply  and  demand. 

The  warring  granite  iudustr>  might 
emidate  the  example  of  Toledo,  where 
the  workingmen.  as  elsewhere,  who  have 
generally  been  far  ahead  of  the  employers 
in  appreciating  the  value  of  organization, 
have  expressed  themst-Ives  as  decidedly 
in  fav<'>r  of  organization  on  the  part  of 
the  employers,  on  the  ground  that  by 
this  means  united  action  can  be  secured 
which  will  control  all  workmen  and  all 
tfuipioyers,  or  such  proportion  of  each  as 
shall  be  sufficient  to  bring  about  mu- 
tually satisfactory  conditions  through 
preponderence  of  influence  and  numbers. 
A  more  general  feeling  of  this  .sort  was 
expressed  at  the  St.  Louis  mcetitig  of 
contractors  and  quanr>'men  of  the  Ohio 
valley.  There  is  a  general  tendency  in 
this  line  that  is  bound  to  bear  fruit  in 
the  near  future,  simply  becau.se  this 
continued  striking  and  locking  out  is 
mutually  destructive.  Perhaps  these 
wars  serve  the  useful  purpose  of  teach- 
ing both  how*  essentially  necessary  each 
is  to  the  other,  and  the  folly  of  their  an- 
tagonism. It  is  quite  an  inspiring  sight 
to  the  political  philosopher  to  witness 
two  suits  for  conspiracy — one  by  the 
union  against  an  employers'  association, 
and  one  by  the  association  against  the 


union,  especially  as  a  strict  application 
of  legal  ethics  would,  show  thai  the  ex- 
istence of  both  organizations  is  positively 
illegal.  If  Ihicle  Sam  were  to  place  both 
under  heavy  bonds  to  keep  the  peace 
they  might  Sea  the  matter  difficrently. 

vSiNCE  Decoration  Day  it  has  been  an- 
nounced that  the  entire  fund  for  the 
memorial  monuments  to  General  Grant 
hfis  be-en  subscribed.  The  indifference  of 
the  Knickerbockerelement  of  New  York 
City  in  a  matter  that  they  seemed  to 
want  to  take  unto  themselves,  has  been 
a  plague  spat  to  the  patriotic  impulse  of 
the  American  people.  It  has  been  said 
that  republics  (or  democracies)  are  un- 
grateful, but  the  results  of  this  quest 
have  shown  otherwise.  While  depend- 
ence was  placed  upon  the  millionaire  ele- 
ment of  New  York,  the  subscription 
languished,  but  when,  under  the  new 
management  of  General  Horace  Porter, 
the  appeals  were  made  to  the  people — the 
populace — they  were  resjwnded  to  and 
the  money  was  easily  raised.  We  owe 
clas.sic  art  to  the  Athenian  democracy, 
and  the  Renaissance  to  the  trad«  guilds 
of  Florence  and  Genoa.  We  owe  the  ex- 
idierance  of  Gothic  architecture  to 
Peter's  pence,  and  the  American  com- 
munwcalth  to  the  farmers  of  New  Hug- 
land  and  the  Middle  States,  Vox  popttii, 
vox  dei,  was  othet^nse  rendered,  almost 
at  the  same  time  that  the  parable  of  the 
widow's  mite  was  told,  and  upper  tendom 
in  New  York  has  shown  that  nothing  has 
changed  since.  New  York  has  come  in 
for  a  share  of  criticism  that  the  result 
has  shown  was  undeser\-ed.and  was  true 
only  when  applied  to  her  plutocracy. 
The  people,  when  they  were  given  oppor- 
tunity, did  what  the  people  will  do  ever>-- 
whcre.  or  else  the  thing  will  not  be  done. 

Therk  will  be  ;i  meeting  of  granite 
and  marble  dealers  of  Indiana,  at  War- 
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saw.  on  July  1 1 .  Warsaw  is  one  of  the 
best  summer  resorts  in  Indiana,  and  the 
middle  of  July  should  inspire  every 
dealer  in  Indiana  to  take  an  outing  for 
a  few  days — say.  be  in  Warsaw  Saturday- 
and  Sunday,  get  acquainted  and  talk  mat- 
ters over  in  an  informal  way,  and  be 
ready  on  Monday  morning  for  the  regular 
meeting.  It  would  then  be  well  to  ar- 
range so  that  the  members  would  go  to 
Toledo,  and  help  to  swell  the  number 
from  Ohio,  as  well  as  to  extend  the 
friendly  relations  of  the  two  states.  Too 
much  attention  to  purely  business  de- 
tails has  a  tendency  to  isolate  and  narrow 
one.  and  that  one  is  likely  to  forget,  in  con- 
templating his  own  petty  troubles,  that 
ihey  are  largely  due  to  that  ven.  isolation. 


In  this  da\  business  has  no  longer  a 
mere  local  environment,  but  more  or  less 
affects  and  is  affected  by  other  localities, 
and  even  by  those  far  removed  in  point 
of  distance,  but  brought  close  by  the 
mediumship  of  railroad  and  telegraph. 
This  is  the  essential  nece.s.san,-  for  exten- 
sive organization,  and  why  it  does  not 
pay  to  stay  at  home  too  cl<]se,  in  contact 
with  the  petty  whips  and  stings  of 
fortune.  Necessity  for  recreation  should 
alone  spur  up  our  people,  and  when  to 
this  is  added  a  business  necessity  that 
requires  men  to  meet  together,  there  is 
every  reason  why  the  meetings  at  War- 
saw and  Toledo  should  be  fully  repre-j 
sen  ted. 


GEOLt  JOIST  H.  W.  TURNER,  of  Washiiig- 
ing^lon,  U.  C.,  who,  for  Iwo  years  past, 
under  the  auspices  of  the  California  Division 
of  Mining  Geology,  has  been  exploring  the 
goUl  regions  of  the  Sierras,  recently  obta;ne<l 
from  a  gulch  at  Cave  City,  Calaveras  county,  a 
meteoric  stone  that  will  create  no  little  inter- 
est in  the  scientific  worltl.  It  is  about  as  large 
as  one's  fist,  ami  around  a  good  portion  of  it  is 
a  solid  Aim  of  gold.  In  one  place  the  gold 
shows  for  about  an  inch  stjnare  of  surface. 
Hitherto  in  all  the  discoveries  of  the  world  no 
meteoric  iron  has  been  found  in  connection 
with  gold.  It  demonstrates,  Mr.  Turner  says, 
that  there  is  gold  in  the  worlds  of  space  from 
which  the  meteor  has  fallen." 

The  above,  from  the  San    Francisco  Lxam- 


iticr,  is  a  cnrious  corroboration  of  the  evidence 
that  has  been  accumulating  in  favor  of  a  cos- 
mical  origin  of  earthy  matter.  In  an  earlier 
issue  Stoni-;  presented  recorded  instances 
where  meteors  contained  diamonds.  The  com- 
monest metallic  constitueuts  of  meteors  are 
iron,  nickel,  cobalt,  carbtiret  of  iron  and  gas- 
eous hydrogen  in  great vohime.  Spectroscopic 
analysis  indicates  that  the  star  Aldeburan  con- 
laiuH  much  gold,  and  despite  the  x-iew  of  Mr. 
Turner,  which  in  its  roundabout  travel,  we 
may  have  misutiderslood,  the  evidence  is  ac- 
cumulating in  favor  of  the  unity  of  the  matter 
that  composes  the  universe— a  conclusion  that 
theoretical  considerations  of  the  conservation 
of  force  renders  most  probable. 


RED  BEACH  GRANITE. 


Auot'T  fifteen  years  ago  the  Maine  Red  Gran- 
ite Co,  was  formed  for  t)te  purpose  of  quarry- 
ing, cutting  and  polishing  the  red  granite 
which  exists  in  such  vast  tjuantiliea  in  the  vi- 
cinity of  Red  Beach.  The)*  have  just  opened 
a  new  quarry  which  promises  great  results. 
The  granite  here  lies  in  sheets  aud  has  a  per- 
fect rift,  greatly  reducing   the  cost  of  quarry- 


ing. The  cotnpany  owns  a  large  track  of  land 
in  the  vicinity  and  the  granite  crops  out  in 
even,'  ri<lgc.  They  aLso  have  a  (juarry  of  beau- 
tiful black  granite,  from  which  some  very  fine 
monuments  have  been  made.  The  cutting  and 
polishing  mill  at  Red  lieach  is  one  of  the  best 
equipped  in  the  stale  of  Maine.  All  the  latest, 
most  improved  machinery  may  be  found  here. 


\ 


THE  WASHINGTON  BRIDGE  OVER  HARLEM  RIVER. 


BriW.K  archileclure  will  scarcely  produce  an 

equal  to  the  bridge  over    the  Harlem    river  re- 

<."ently   finished,    connecting   Tenth  avenue  on 

west  or  New  York   side    of  the    Harlem   river 

(108) 


with  Aqueduct  avenue  on  the  eastern  side  a 
distance  of  2,37.5  feet.  The  bridge  has  a  height 
of  '35  fs^t  and  is  composed  of  two  steel  arches, 
each  having  510  feet  span,  three  piers  and  two 
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abutments.  It  has  a  roadway  So  feet  wide,  .so 
feel  of  w^bich  is  the  carriage  way,  and  two  side- 
walks of  15  feet  each,  which  are  protected  by 
handsome  balustrades  of  iron  and  bronze.  The 
main  piers  are  40  leet  thick  at  the  spriuj^n^ 
line  of  the  steel  arches  and  98  feet  long.  It  is 
frotu  designs  furnished  by  the  Union  Bridge 
Cotapony.  The  work  w.is  bejfun  July  20.  18S6, 
completed  December.  i.SSS;cost,  $2,648,784.55. 
The  granite  used  was  from  the  quarries  of 
Biddeford,  RIt.  Waldo,  and  Viualhaven,  all  on 
the  coast  of  Maine.     The  cornices,  parapet,  etc., 


were  from  a  finer  quality  of  granite  from  the 
Mt.  Waldo  quarries.  The  li^ht  Rray  gneiss 
ashlar  for  the  lonjj  faces  of  the  piers  was  from 
the  Mine  Hill  quarries  near  Roxbury,  Conn. 

The  cement  chiefly  used  was  from  the  New 
York  &  Rosendale  Works.  It  was  of  excellent 
quality  ;  tests  for  tensile  strength  of  pure  ce- 
ment in  twenty-four  liours  ranging  from  80 
pounds  to  the  square  inch  to  over  i^o  pounds, 
the  average  of  over  2,000  tests  being  96  pounds 
tensile  strain  to  the  square  inch.  NearJy  40,- 
000  barrels  were  used. 


HARDENING  .\ND  TEMPERING  TOOLS. 


WiLXXAM  Jessop  &  Sons,  of  Sheffield,  Eng- 
land, the  celebrated  makers  of  cast  steel,  print 
the  following  in  their  circulars,  respecting 
hardening  and  tempering  tools: 

No  general,  fixed  rules  will  apply.  It  can- 
not be  taught  from  a  book.  Only  experienced 
persons  should  make  the  attempt,  and  the  pro- 
cess depends  upon  the  character  of  the  work. 
Hardering  is  caused  by  suddenly  abstracting 
the  beat,  and  the  quicker  this  is  done  the 
harder  the  steel.  The  two  great  evils  to  lie 
avoided  are  burning  in  the  fire  and  "clinking" 
in  the  water,  both  of  which  are  caused  by  over- 
healing  the  steel.  At  the  utmost,  only  a  low 
red  heat,  is  required,  and    the   lower  the    heat 


that  effects  the  object,  the  better  for  the  steel. 
The  heating  m.iy  be  done  in  a  coal  or  charcoal 
fire,  or  in  a  furnace,  or  in  hot  lead,  according 
to  the  character  of  the  work.  Large  steel  ar- 
ticles are  liable  to  crack  if  taken  out  of  the 
water  before  thej'  are  thoroughly  cold.  Plain 
water  with  the  chill  off,  say  at  60  degrees 
Fahrenheit,  will  generally  give  sufficient  hard- 
ness; but  brinish  liquids  and  chemicals  mix- 
tures, the  ingredients  of  which  are  kept  secret, 
arc  often  used.  Oil  sometimes  best  suit.s  the 
purpose,  and  cottonseed  oil  specially  prepared 
is  very  useful.  After  hardening,  steel  is  very 
brittle  and  unfit  for  use  until  tempered;  this  is 
done  by  carefully  reheating  slightly. 


ALMOST  ifjoo  YEARS  AGO. 


An  immense  wooden  box,  bound  in  iron,  was 
re«:enlly  found  at  Helsinfors.  in  Finland,  by 
workmen  engaged  in  excavating  in  the  cellar 
of  an  old  house,  Upon  opening  the  Itox  the 
men  found  that  it  contained  a  large  parchment 
and  a  quantity  of  pieces  of  iron  of  odil  shapes. 
Being  unable  to  make  out  the  contents  of  the 
parchment  they  carried  it  to  Mr.  Rizeff,  the 
nearest  magistrate,  who  found  that  it  was  writ- 


ten by  Father  Suger,  one'  lime  tnini.ster  to 
Louis  VII,  of  France,  who  reigned  in  the 
twelfth  century.  It  was  an  elaborately  written 
treatise  upon  the  use  of  sleurn  as  a  motive 
power,  and  lurther  examination  revealed  that 
the  bits  of  iron  were  tiunibered  parts  of  a 
rudi mental  but  complete  steam  engine.  It  is 
proposed  to  fit  the  parts  together  and  to  exhibit 
this  pioneer  steam  engine  at  the  World's  Fair. 


WITH  OR  AGAINST  THE  SUN. 


^L\NY  people  are  at  a  loss  to  understand 
what  is  meant  when  it  is  said  that  a  motion  is 
with  or  against  the  sun.  Or  that  a  machine, 
or  perpendicular  shaft,  runs  with  the  sun  or 
against  the  sun,  as  the  case  may  be.     -A  very- 


simple  method  of  learning  what  is  nieflnt  ir.  ti> 
stand  facing  the  svm  and  turn  around  to  the 
right;  the  motion  will  be  with  the  sun;  on  the 
contrary,  if  the  turn  is  made  to  the  left  the 
motion  is  against  the   sun.     If  still  unable  to 


iro 
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apply  the  knowledge  thus  gained  to  a  moving 
shaft  or  machine,  stand  with  the  left  side  next 
the  shaft  in  a  position  facing  the  sun,  and  if 
the  shaft  turns  toward  you  it  is  running  with 
the  sun;  if  turning  away  from  you  it 
i»  running  against  the   suu.    Circling  to  the 


right  is  with  the  suu,  circling  to  the  left  i* 
against  it.  These  instructions  apply  to  all 
that  part  of  this  sphere  north  of  the 
equator.  When  we  get  south  of  the 
equator  the  order  is  reversed — Mechanical 
AVrt'j. 


A  USEFl'L  HINT. 


A  CORRESPONDKVT  of  the  .ImcricaH  ,'\fH/er, 
in  answer  to  an  inquiry  for  a  means  to  prevent 
water  kept  standing  in  barrels,  as  for  instance, 
those  for  fire  protection  in  various  parts  of  a 
mill,  from  getting  foul,   and   smelling,  recom- 


mends that  an  ounce  of  salicylic  acid  dissolved 
in  each  barrel  of  water  ia  ill  effectually  prevent 
it.  The  smell  is  rlue  to  the  putrefaction  of  the 
organic  matter  contained  in  the  water.  Almost 
an}  germicide  would  ser\'e  an  equal  piirpose. 


VARYINi;  EFFECTS  OE  OILS  ITUN  METALS. 


Li'8RJCATlN<i  :>ils  have  varying  etTect  upon 
different  metals,  and  men  who  have  charge  of 
machinery  have  not  given  this  matter  nearly 
the  attention  that  it  deserves.  Oils  should  be 
selectetl  with  reference  »o  the  metals  they  are 
to  he  used  on,  as  recent  experiments,  whose  re- 
sults were  given  in  Iron  Ivduitric.%  show:  Iron 
is  least  affected  by  seal  oil  and  most  l)y  tallow 
oil.  Lead  is  least  affected  by  olive  oil  and  most 
hy  whale  oil ;  whale,  lard  an<!  sperm  oils  act  to 
verj'  near  the  same  extent  on  lead.  Brass  is 
notafTected  by  rape  oil,  least  by  seal  oil,  and 
most  by  olive  oil.  Tin  is  not  affected  by  rape 
oil.  least  by  olive  oil  and  most  by  cotton  seed 
oil.  Zinc  seems  not  to  be  acted  upon  by  nun- 
eral  lubricating  oils,  least  by  lard  oil  and  most 
by  sperm  oil.  Copper  is  not  afTecled  by  min- 
eral lubricating  oils,  least  by  lard  oil  and  most 
by  tallow  oil.  Mineral  lubricating  oil  has  no 
action  on  /.inc  and  copper,  and  act.s  the  least  on 


brass  and  most  f>n  lead.  Olive  oil  acts  least  on 
tin  and  most  on  copper.  Rape  oil  has  no  ac- 
tion on  brass  and  tin,  acts  least  on  iron  and 
most  on  copper.  Cotton  seed  oil  acts  least  on 
lead  and  most  on  tin.  Sperm  oil  acts  least  on 
brass  and  most  on  /.inc.  Whale  oil  has  no  ac- 
tion on  tin  and  acts  least  on  brass  and  most  on 
lead.  Seal  oil  acts  least  on  brass  tnid  most  on 
copper.  From  these  results  it  will  be  seen  that 
mineral  lubricating  oil,  has,  on  the  whole,  the 
least  action  on  the  metals  employed  in  the  ex- 
periment, and  sperm  oil  the  most.  For  lubri- 
cating the  journals  of  heavy  maohiner>%  either 
rape  oil  or  sperm  oil  is  the  l.jest  to  use  in  mix- 
ture with  mineral  oii  as  they  have  the  least 
effect  on  brass  and  iron,  which  two  met- 
als generally  constitute  the  bearing  surfaces 
of  an  engine.  Tallow  oil  should  be  used  a» 
little  as  possible,  as  it  has  a  bad  effect  on 
iron. 


I 


GREAT  DAM  IN  AUSTRALIA. 


Official  details  of  the  great  dam  at  Beetaloo, 
Australia,  correct  some  of  the  previously  pub- 
lished statements  and  figures,  and  the  immen- 
sity of  such  a  piece  of  engineering  work  may 
well  challengt!  a  ooniparisou  with  anything  of 
the  kind  in  that  part  of  the  world.  The  struct- 
ure is  of  concrete,  i  ro  feet  high  from  the  bed 
of  the  creek  to  the  top  of  the  dam,  and  5S0  feel 
long,  being  curved  in  the  plan  of  a  radius  of 
about  1,400  feet ;  the  width  of  the  top  is  four- 
teen  feet,  the  pmfile  of  the  section  being  de- 


signed in  accordance  with  Rankine's  rules,  and 
the  width  of  the  section  at  the  foundaliou  1  10 
feet :  the  crest  of  the  by  wash,  which  is  200  feet 
wide,  is  five  feet  below  the  crest  of  the  dam, 
and  the  reservoir  behind  the  dam  at  its  full  one 
and  one  fourth  miles  long,  with  an  average 
width  of  eight  vh<«ins.  The  capacity,  under 
these  conditions,  is  yjo.ooo.oo;)  gallons,  for  the 
supply  of  a  district  covering  an  area  of  1,700 
square  miles,  including  eight  separate  town  • 
.ships,  etc.     The  quantity  of  concrete  used  was 
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60,000  cubic  yards,  Ihe  net  time  orcupied  iii 
construction  being  al>out  two  and  one-half 
years.     Special  njachinerj'  was  used  for  mixing 


the  roncrete  and  depositinj?  it  in  place,  and 
the  whole  work  is  regarded  as  a  most  credit- 
able achievement. 


A  NEW  LUBRICATING  MATERIAL. 


A  SEW  form  of  lubricant  had  been  produced 
by  Herr  Krause,  a  German  chemist.  Soap, 
formed  by  treating  wool  grease  with  alkali,  is 
<ltii!M>lTed  in  water  and  tiltercd,   and  a  solution 


brown  precipitate,  called  aluminum  eauolate,  is 
thrown  down.  When  dried,  this  substance 
may  be  used  for  makinglubricaling  oils  of  any 
desired  viscosity  by  dissolving  it  in  fluid  min- 


of  altttn  or  other  alumina  salt  is  added  when  a      eral  oil. 


CHEAPER  AND  BETTER  THAN  ROADWAYS. 


At  a  meeting  of  a  farmers'  chtb  in  Illinois 
address  was  made  advocating  the  construct- 
ing by  rural  communities  of  light  railways 
along  the  section  limes,  with  a  switch  to  everv 
farm,  in  lien  of  the   building  of  macadamized 


roads.  The  author  dcclored  that  the  day  of 
transporting  freight  by  horsepower  has  pa.ssed, 
and  thai  it  wdl  cost  more  to  place  the  mud 
roads  of  the  West  in  proper  condition  for 
teams  than  to  build  light  railways. 


HOW  TO  KEEP  BOXES  TIGHT. 


Keepikc  boxes  tight,  so  as  to  prevent  knock- 
ing or  heating,  is  a  problem  that  troubles 
many  engineers,  and  it  is  often  quite  a  little 
while  t>efore  an  engineer  can  get  the  'Miang  of 
it,"  as  the  expression  is.  kn  engineer  with 
whom  we  talked  once  had  as  his  particular 
watchword  to  take  up  his  bearings  just  after 
stopping,  never  before  starting  ;  but  whenever 
keying  up  is  resorted  to,  the  engineer  is  careful 
first  to  locate  the  looseness  and  not  take  up  at 


the  wrist  pin  for  u  knock  at  the  crank  pin. 
First  settle  where  the  knock  is  and  then  go 
slowly  with  il.  It  is  not  alike  on  everj-  engine 
anil  some  will  run  lighter  than  others.  In  large, 
hc.nvy  engines,  or  in  fast-running  engines,  liners 
or  shims  .should  be  inserted  between  the  brasses 
and  so  dimensioned  that  the  parts  may  tie 
set  hard  upon  them.  .\s  the  l>earing  wenrs 
these  liners  are  adjusted  by  a  careful  use  of  the 
fi\e.—Bosion  Joutml  of  Commerce. 


INVENTION  OF  SATAN. 


The  set  screw  is  an  invention  of  the  dex-il. 
Either  you  want  a  piece  to  stay  where  it  is 
without  adjustment,  or  you  want  to  adjust  it  in 
position.  The  set-screw  permits  of  neither  to 
Ally  great  degree.  It  slips  if  you  want  it  to 
■iay,  and  holds  on  like  grim  death  when  you 
^frant  il  to  back  out.     If  vou  ever  had  to  drill 


one  out  which  had  been  hro»eu  off  in  its  hole 
you  wouJd  not  be  so  in  love  with  tlieui.  Look 
how  they  score  up  good  shafts  so  that  if  you 
want  to  move  the  pidleys  along  you  can  never 
use  the  places  where  they  were  for  bearings. 
A  compression  hub  is  the  only  way  to  hold  a 
pulley  on  a  shaft. — Dixie. 


TREATING  HOT  JOURNALS. 


>f  AJ»\'  mill  operatives  persist  in  ai,plying  oil 
to  hoi  journals.  A  great  many  mills  from  that 
cause  are  dexijured  by  flames,  and  a  "niysteri' 
ous  origin"  is  said  to  have  been  the  source. 
Wlieii  a  miller  makes  such  a  mistake  he  does 
not  like  to   acknowledge  it   as  a  rule,  though 


some  are  honest  enough  to  do  so.  which  ac- 
counts for  ihe  source  of  this  information,  and 
the  investigation  resulting  in  the  knowledge  of 
a  remedy.  When  you  find  that  you  have  a  hot 
spindle  to  deal  with,  don't  get  cvcited  and  stop 
the  machinery— that  would  l>e  almost  as  bad  a» 
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to  apply  oil.  If  the  spindle  is  ven'  hot,  and 
you  phul  down  sudtlciily,  it  would  freeze,  and 
"ppiixllc  freezing"  is  not  the  ea&iest  thinj^  i" 
tbf  milling  business  to  overcome.     A  mixture 


of  one  part  of  sulphur  and  four  parts  salt,  ap- 
pljerl  before  the  niaehinery  is  stoppe<l,  will 
cool  the  hot  spin<lle  imd  prevent  freezing,  as 
well  as  at  once  arrest  the  dangers  of  a  bla/e. 


THK  ri.AtUlCS  OF   UOYPT  I'ORETOIJI. 


A  PROt'HET  in  Athens,  tia. .  predicts  that 
the  crop  yield  this  year  throughout  the  coun- 
try will  be  the  largest  ever  known,  but  that 
lieginning  with  1893,  and  for  two  years  there- 
after, there  will  he  the  greatest  famine  the 
world   has   ever   known.     "During    that    tiiric 


ruin  shall  cease  to  fall,  and  the  streams  of  the 
country  will  all  dry  up,  vegetation  will  no 
longer  exist,  and  all  animals  will  surely  die. 
.\t  the  beginning  of  the  famine  the  land  will 
be  infested  with  all  sorts  of  vermin,  and  the 
living  will  suffer  untold  tortures." 


UQUIl)  CH'K. 


A  TpLUE  alwaj-s  ready  for  use  is  made  by  arld- 
ing  whisky  to  an>  ijuantity  of  common  ghie, 
says  an  Knglish  furniture  trade  jourual.  I'lit 
both  into  a  bottle,  cork  it  tight,  and  put  it  by 
for  three  or  four  days,  when  it  will  be  fit  for 
use  without  application  of  heat.  Glue  thus 
prepared  will  keep  for  years,  and  is  at  all  times 
iit  for  use  except  in  very  cold  weather,  when  it 


should  first  be  set  in  wacin  water.  To  avoid 
the  stopper  getting  tight  by  glue  drying 
in  the  mouth  of  the  vessel,  use  a  tin  vessel 
with  the  cover  fitting  tight  outside,  to 
prevent  the  evaporation  of  the  spirit.  A 
strong  solution  of  isinglass  made  in  the 
same  way  is  a  very  good  cement  for 
leather. 


AN  ENGINEER'S  HAIR-BREADTH  ESCAl'i;. 


Enginekr  C.  E.  Worrell,  of  the  Soldiers' 
Home,  at  Marion.  Ind.,  recently  met  with  a 
strange  and  nearly  fatal  accident  while  en- 
gaged in  repairing  the  boilers.  The  water  had 
been  drawn  off  of  one,  and  he  entered  it 
through  a  small  man-hole  at  the  rear,  .After 
finishing  his  work  he  called  out  to  his  assist- 
ant to  turn  on  the  cold  water,  thinking  to  make 
his  way  out  immediately. 

By  misiake  the  fellow  turned  on  the  scalding, 
steaming  stream  from  the  other  boiler,  the 
hissing  and  pouring  of  which  niaile  a  douldy 
dense  roar  in  the  resounditig  cylinders,  and 
coming  at  the  entrance  of  the  man-hole  efFect- 
niiHv  barred  the   exit,  and   made  escape  from  a 


terrible  death  almost  impossible.  Creeping  as 
close  as  he  dared  to  the  seething  stream  he 
shuuted  to  his  aid  to  turn  olT  the  water.  He 
could  hear  the  fellow  moving  around  among 
the  pipes,  but  waited  in  vain  for  him  to  come. 
The  man  had  not  heard  him.  His  voice  was 
stopped  by  the  his.sing,  boiling,  mocking  wa- 
ter. It  was  rising  among  the  pipes  at  his  feet. 
A  few  moments  more,  he  thought,  and  he 
wiHild  have  been  cooked  alive.  There  wiis  but 
one  chance  left  open  —to  force  himself  through 
the  scalil  of  water  and  out  the  man-hole.  Delay 
any  longer  would  be  fatal,  anti  he  p]unge<l  face 
and  hands  through  the  cooking  stream  into  the 
air  beyond.    Just  then    the  water  stopped. 


INVENTION  OF  THE  STEAM  ENGINE. 


An  c\traordinar^'  archa."ologicnl  frnd  is  re- 
ported I  we  know  not  with  what  accuracy!  from 
Hclsingfors,  in  Finland.  It  consists  of  a  huge 
chest  with  compticaled  fastenings  of  iron, 
which,   together  with  the    other  details   of  its 


structure,  point  to  a  date  early  in  the  middle 
ages.  On  being  opened,  the  SI.  James  Gazette 
says,  it  w»p  found  to  contain  a  quantity  of 
ancient  ironwork  and  a  large  roll  of  parchments, 
which  were  at  once  plac«d    in   the  custody  of 
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"^11.  Nicholas  Rizeff,  one  of  the  chief  magis- 
"tntes  of  the  town.  The  manuscripts  beg^tt 
with  the  following  words :  "Siiger  presb,  abb, 
S.  Dion  dixit  .  .  ."  Then  comes  a  com- 
plete and  detailed  treatise  in  Latin  on  steam 
'Considered  as  a  force  and  on  its  applications — 
in  short,  a  very  accurate  discourse  on  modern 
phj-sics.  It  19  stated  that  the  ironwork  forms  a 
ruiiimentary  steam  engine,  the  cylinders,  pis  - 
tons  and  other  parts  of  which  had  been  taken 


to  pieces,  but  are  wonderfully  fashioned,  con- 
sidering their  antiquity.  Each  piece  bears  the 
inscription,  "Stigcr  parens  Gallift  fecit." 
Suger  was  the  well  known  administrator  under 
both  Louis  \'I.  and  Louis  V'lL  During  the 
absence  of  the  latter  in  the  Holy  Land  he  acted 
as  regent,  and  for  his  able  services  received 
from  the  king  the  title  of  " Pere  de  la  patrie." 
He  himself  died  in  ii.i2,  when  on  the  point  of 
starting'  on  a  crusade, 


VESTED  RIGHTS  TOO  STONG. 
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English  sculptors  are  disgusted  over  the 
failure  of  the  Glasgow  enterprise  which  was  to 
reopen  the  quarries  in  the  Island  of  Paros, 
which  are  known  to  have  furnished  the  ancient 
Oreeks  with  some  of  their  best  marbles.  The 
specimens  which  were  brought  back  bythe  en- 
gineer sent  out  from  Glasgow  to  investigate 
ibe  quarries   were   of  a   fine   rosy   color  and  u 


beautiful  grain.  Mr.  Stirling  Lee  and  Mr.  On- 
slow Ford  were  emphatic  in  giving  th^  marble 
preference  over  that  of  Carrara.  But  British 
capitalists  have  iocke<l  up  millions  iti  Carrara, 
and  in  Paros  quarries  will  have  to  remain  un- 
developed until  other  and  less  burdened  men 
take  them  in  hand.  The  marble  would  be 
cheaper  than  that  of  Carrara. 


CANNON  ROCK. 


On  the  Sioux  Reservation,  in  South  Dakota, 
IS  a  large  rock,  standing  on  a  mound,  which  by 
tbe  nction  of  frost,  wind  and  r^iin  has  been 
shaped  into  a  striking  resemblance  to  a  cannon. 
Its  resemblance  to  a  piece  of  modem  heavy 
•ordnance  is  striking,  and  rendered  more  so  by 


its  being  set,  like  a  rocking  stone  on  the  top  of 
a  conical  hill,  from  where  ages  of  erosion  have 
denuded  all  except  to  hard  stone  forming  the 
"gun,"  and  the  almost  realistic  foundation  it 
rests  upon,  that  bears  no  slight  resemblance 
to  the  carriage. 


FLOORS  OF  PLASTER  OF  PARIS. 


The  French,  who  have  carried  the  art  of 
liardening  plaster  to  where  it  is  utilized  for 
flooring,  either  in  place  of  wood  or  tile,  use  six 
part*  of  good  quality  plaster  intimately  mixed 
■with  one  pari  of  freshly  slaked  while  lime 
&nely  sifled.  This  mixture  is  then  laid  down 
«s  quickly  aa  possible,  care  being  taken 
that  Ihe  trowel  is  not  used  on  it  for  too  long  a 
time.  The  floor  should  then  be  allowed  to  be- 
come very  dry,  and   afterward  be   thoroughly 


saturate<I  with  sulphate  of  iron  or  zinc — the 
iron  giving  the  strongest  surface,  the  resist- 
ance to  breaking  being  to  times  the  strength 
of  ordinary  plaster.  With  sulphate  of  zinc  the 
floor  ren)ains  while,  but  when  iron  is  used  it 
becomes  the  color  of  rusted  iron;  but  if  lin- 
seed oil,  boiled  with  litharge,  be  applied  to  the 
surface,  il  becomes  of  a  beautiful  inaliogany 
color.  Especially  is  this  the  case  if  a  coat  of 
copal  varnish  be  added. 


SUCCESSFUL  MASONRY  WORK  IN  COLD  WEATHER. 


SpK-^KINO  of  masonry  laid  in  very  cold 
weather  the  Deutsche  Bauztilting  says  that  at 
Chmtiania,  in  Norway,  building  operations  are 


successfully  carried  on  at  temperatures  as  low 
as  2°  F.,  and  that  the  work  executed  under 
the.se  conditions  compares  favorably  with  sum- 

i— Stone. 
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mer  work.  In  fact  the  Christiania  builders 
maiutaiii  that  it  is  superior.  The  secret  of  suc- 
cessful work  under  these  conditions  is  said  to 
be  in  the  use  of  unslaked  lime  in  mixing  the 
mortar  in  small  (quantities  at  a  time,  beiuy 
made  up  imuiediately  before  use.     The  mortar 


must  be  put  in  place  before  it  loses  the  heat 
due  to  the  slacking  of  the  lime.  The  lower 
the  temperature  the  larger  the  (juantity  of  lime 
renuired,  so  thnt  below  12°  P.,  the  work  can- 
not be  carried  on  profitably. 


WHY  WIS  SHOLLD  TEACH  GEOLOGY. 


Geology  in  its  broadest  scope  should  be 
taught  in  our  schools  and  colleges,  and  for  at 
least  twelve  good  reasons,  says  Prof  A.  S.  Pack- 
ard in  Popular  Science  Monthly  for  May.  At 
the  outset  we  would  claim  that  it  holds  equal 
rank  with  astronomy  or  biology.  The  former 
science  tells  us  of  the  existence  of  otlier  worlds 
than  ours  and  gives  us  some  conception  of  the 
immensity  of  space.  The  study  of  plants  and 
animals  carries  an  impressive  lesson  as  to  the 
unity  prevailing  amid  all  the  diversity  of  Na- 
ture, besides  affording  the  hope  that  we  may 
at  some  tinie  discover  the  origin  of  life,  since 
it  has  already  opened  the  way  to  an  explanation 
of  the  origin  of  the  existing  forms  of  life  ; 
while  the  grand  outcome  of  geological  study 
is  that  it  brings   vividly  before  the  mind  the 


immensity  of  time,  enabling  us  to  realize  that 
time  is  only  less  than  eternity  It  also  teaches 
us  that  our  earth  has  had  a  history,  that  our 
own  race  has  had  a  high  antiquity;  and  thus 
the  contemplation  of  past  geological  ages 
reckoned  by  millions  of  years,  the  fact  that  our 
earth  is  coeval  with  the  sun  in  age — all  these 
considerations  tend  to  immeasurably  expand 
our  mental  horizon,  and  thus  to  react  in  away 
to  broaden  the  mind.  Geology  is  also  the  com- 
plement of  biolog>'.  As  soon  as  one  has  mas- 
tered the  rudiments  of  botany  and  zoology, 
and  of  the  distribution  of  life  forms  in  space, 
the  range  of  his  thoughts  should  be  extended 
to  lake  in  the  orderly  succession  of  life  in  past 
ages,  and  the  evolution  of  modern  specialized 
plants  and  animals  from  the  earlier  types. 


JAPANESE  R0.1D  LAW. 


Japan  has  had  good  roads  for  some  centuries, 
and  the  Kioto-Tokio  highway,  307  miles  long, 
was  noted  for  its  excellence  ns  long  ago  as 
1691,  when  it  was  traveled  by  the  Dutch  ex- 
plorer Kaemfer.  But  as  their  new  civilization 
introduced  new  vehicles  of  traffic,  the  Japan- 
ese, in  1H75.  framed  new  laws  for  the  general 
construction  and  maintenance  of  highways. 
This  law,  by  which  all  roads  are  classified,  is 
modeled  somewhat  on  the  French  system  and 
divides  them  into  national,  prefecture  and  vil- 


lage roads.  The  iiF.tional  roads  are  built  and 
kept  in  repair  by  the  state,  the  A-ork  beiug  done 
by  the  prefectures  along  the  line.  The  second 
class  cf  roads  is  kept  up  at  the  joint  expense 
of  the  stale  and  the  prefectures  each  paying 
one-half.  And  the  village  roads  are  built  and 
maintained  \>y  local  taxation  under  the  engin- 
eering authority  of  the  prefecture.  The  ad- 
ministration is  said  to  he  excellent,  and  what 
money  is  expended  is  in  the  line  of  efficient 
work. 


THK  CAMPO  SANTO  .\T  GENOA. 


Travelers  to  Genoa.  Italy,  have  not  seen 
all  the  unique  sights  of  that  interesting  locality 
until  they  have  visited  the  Cimetero  lii  Staf^- 
lieno —  the  celebrated  campo  santo  or  burial 
place.  It  is  beautifully  situated  on  a  slope  of 
the  valley  of  the  Bisagno,  a  mile  and  a  half 
from  the  city,  with  the  water  system  of  which 
it  is  connected  by   pipes.     It  covers  a  space  of 


about  600  feet  square,  and  was  laid  out  in  1867 
with  considerable  taste.  Interments  are  made 
in  the  open  ground  in  the  center,  and  while 
the  arrangement  of  this  part  of  the  cemetery 
is  interesting,  the  viiiique  and  beautifying  fea- 
ture is  the  double  gallery  which  runs  around 
three  sides  of  the  square,  the  outer  one  being 
used  for  interments  and  plain  wall  burial.  The 
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larble  >kelves  rise  to  a  height  of  some  twenty 
feet,  and  the  coffins  having  been  placed  there- 
on are  sealed  in  with  a  plain  marble  slab  bear- 
ing name,  date,  eto.  The  inner  gallery  is  open 
•On  one  side  with  arches  to  the  central  portion 
of  the  inclosure,  and  here  the  sculptor  has 
been  given  a  clear  field.  The  arched  niches  on 
tlie  one  hand  and  the  open  arches  on  the  other 
are  filled  with  statues  and  monuments,  some  uf 
them  coramonplace enough,  biil  many  of  them 
among  the  best  work  of  the  Italian  sculptors. 
One  ol  the  finest  is  that  of  Marchese  Talia- 
came.  One  is  disposed  to  overlook  some  of 
the    cheap    metallic  and    porcelain    effects  in 


wreaths,  flowers,  etc..  in  the  presence  of  a 
whole  which  is  not  only  solemn  end  imposing, 
but  grand.  The  rotunda  in  the  upper  row  is 
made  attractive  by  massive  monolithic  columns 
of  black  marble,  which  support  the  internal 
gallery.  At  the  upper  end  of  the  cemetery  is 
the  tomb  of  Giuseppe  Mazzini,  who  died  in 
1872. 

The  fourth  side  of  the  square  rises  several 
feet  above  the  others  and  has  a  chapel  in  the 
center,  which  is  approached  by  a  wide  flight  of 
marble  steps.  The  wings  connecting  the 
chapel  with  the  side  galleries  are  filled  like  the 
sculpture  mostly  of  a  high  order. 


TRANSCASPIAN  SVLPHUR  DEPOSITS. 


I 


A  svNDic.\TK  of  Moscow  capitalists  will 
khorlly.  it  is  said,  commence  to  exploit  the 
rich  Transcaspian  sulphur  deposits.  Opera- 
tioDs  were  begun  some  years  ago,  according;  to 
Iron,  but  they  failed  owing  to  the  difficulty  in 
separating  the  sulphur  from  the  clay  contained 
ia  the  crude  ore  both  by  the  calcarone  and  the 
superheated  steam  processes.  The  new  under- 
taking, which  has  a  large  capital,  will  extract 
the  sulphur  by  means   of  solar  oil,    a   number 


of  experiments  with  this  metliod  as  applied  to 
Transcaspiau  sulphur  having  yielded  the  best 
results.  The  promoters  of  the  concern  have 
naturally  in  view  the  proximity  of  the  acid 
works  on  the  Volga  and  in  Baku.  The  new 
industry,  when  developed,  will  operate  to  the 
disadvantage  of  the  Sicilian  market,  which  has 
hitherto  supplied  the  districts  named  with  the 
raw  material. 


HOW   THEY  DO  THINGS  IN  FRANCE. 


A  LTfRloUS  phase  of  the  labor  question  is 
reported  from  Paris,  where  im  execution  has 
been  ser\'ed  upon  the  omnibus  company  by  its 
men  iu  the  following  circumstances.  A  court 
decision  was  rendered  forbidding  the  company 
to  keep  its  men  employed  for  more  than  twelve 
a  day,  and  in  case  the  «lecree  was  not 
;yed  the  penalty  was  fixed  at  100  francs  a 
day,  to  be  paid  to  the  syndicate  of  the  men. 
The  company  ignored  the  decree,  and  the  men 
continueti  to  work  for  the  stalutorj-  twelve 
hours,  and  forcertain  hours  in  addition.  There- 
upon   the   syndicate  communicated    with    the 

>mpany,  but  no  notice  was  taken  of  the  com- 
inication.     The  men  continued  to  work  dur- 


ing the  forbidden  hours,  and  the  company  con- 
tinued to  employ  Ihem,  As  the  next  stej  'he 
syndicate  claimed  the  penalty.  But  the  c Tym- 
pany still  pursued  a  course  of  masterly  in- 
activity. It  ignored  the  claim.  Thereupon  the 
syndicate  became  aggressive.  A  sheriff's  man 
appeared  at  the  bureau  of  the  company,  atid 
asked  for  the  full  amount  of  the  penalty  from 
the  day  of  the  deci.Mon.  and,  the  claim  being 
ignored,  seized  tallies,  chairs,  desks  and  oftice 
furniture.  The  defense  of  the  company  is  that 
they  have  appealed  against  the  decision.  Mean- 
while the  men  go  on  working  overtime  peace 
fully  and  contentedly  as  usual. — New  York 
livening  Pttst. 
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Stoppage  inTransitu.— Whena  man  sends 
goods  that  have  not  been  pakl  for  to  a  pur- 
chaser, and  after  sending  them  learns  that  the 
latter  cannot  pay  for  them,  or  is  insolvent,  he 
can  stop  the  goods  before  they  reach  the  buyer. 

The  goods  must  be  stopped  before  they  are 
actually  delivered  to  the  buyer.  If  they  arc 
sent  to  pay  a  debt,  which  the  seller  owes  the 
buyer,  they  cannot  be  stopped. 

The  right  to  stop  goods  is  not  defeated  by 
part-payment,  orthe  acceptance  of  a  bill  of  ex- 
change or  a  prorais&ory  note  for  part  of  the 
price,  or  by  a  sale  on  credit. 

Stoppage  of  part  of  the  goods  does  not  affect 
the  property  in  the  balance.  It  belongs  to  the 
buyer,  but  the  seller  can  hold  what  he  succeeds 
in  catching  until  the  price  for  the  whole  bill  is 
paid. 

(ioods  can  be  stopped  only  when  buyer  19 
actually  unable  to  pay  for  them.  If  he  tenders 
payment,  or  ofFers  good  security,  when  sold  on 
credit,  they  niuslbe  released. 

The  stoppage  must  l>e  by  the  seller  or  his 
authorized  agents.  IL  is  not  necessary  to  take 
possession  of  the  goods  but  notice  must  be 
given  to  the  person  who  is  carrying  or  in  pos- 
session of  the  goods  before  delivery  to  hold  the 
goods,  and  not  deliver  them  to  the  consignee. 
This  notice  must  be  given  to  the  person  di- 
rectly in  control  of  the  goods,  or,  if  to  his  su- 
perior in  tinje  to  reach  the  person  in  actual  con- 
trol before  delivery. 

The  seller  cannot  subsequently  ratify  a  pre- 
cedent nnaulhorized  stoppage. 

Goods  can  be  stopped  although  the  carrier 
be  specially  appointed  by  the  purchaser  to  re- 
ceive them,  or  the  goods  be  in  the  charge  of 
general  forwarding  agent  of  the  purchaser. 

Wlieti  the  right  of  stoppage  in  transit  does 
not  exist;  (i)  When  the  goods  are  fully  paid 
for.  if  no  credit  be  given;  \2)  when,  if  credit 
is  given,  ample  security  is  given  or  offered; 
13)  when  the  buyer  is  not  legally  insolvent;  (4) 
when  the  buyer  has  sold  the  goods  to  s  pur- 
chaser in  good  faith  and  for  value,  before  they 
are  stopped,  and  has  indorsed  and  delivered 
the  bill  of  lading  or  freight  bill  to  him.  A 
mere  agreement  to  sell  the  goods  or  to  indorse 
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the  bill  to  the  second  purchaser  will  not  de- 
stroy the  right  to  stop  the  goods.  The  bill  ol 
lading  must  be  indorseil  ;  a  mere  deliverv  of  it 
will  not  suflice.  If  the  second  buyer  gave 
nothing  for  the  goods  or  hill  of  lading,  or  if  he 
knew  of  the  insolvency  of  the  first  buyer,  when 
he  took  the  bill,  he  will  be  in  no  bettter  situa- 
tion than  the  first,  and  the  stoppage  is  gocKl. 
If  the  first  buyer  has  pledged  the  goods  or  bill 
of  lading  to  an  innocent  creditor  of  his,  the 
goods  may  be  stopped,  but  the  seller  is  en- 
titled, not  to  all  the  goods,  but  only  to  the 
surplus  after  satisfying  the  charge  of  the 
creditor  to  whom  they  are  pledged;  (5)  when 
the  goods  are  <lelivered  to  the  buyer  or  to  his 
agent;  (6)  when  the  goods  are  on  the  buyer's 
wharf,  or  OH  a  ncighhoring  wharf  with  notice 
to  him;  17)  when  they  are  in  the  warehouse  at 
the  termination  of  the  shipment  and  the  ware- 
house key  has  bten  delivered  to  him ;  (S)  when 
he  has  a  warehouse  onler  for  the  goods  ;  (9) 
when  he  has  demanded  them  and  marked  them 
at  the  end  of  the  shipment;  (10)  when  the 
carrier  holds  the  goods  only  as  agent  of  the 
buyer.  Hut  if  the  carrier  only  holds  them  for 
his  charges,  the  seller  can  have  them  on  pay- 
ment of  the  charges;  (ii)  when  the  goods 
are  being  carried  in  the  buyer's  own  carl  or 
carriage  or  vessel  under  the  care  of  his  own 
servant. 

TAi-  duty  of  the  seller  ajier  stoppage.  By 
stopping  the  goods,  the  seller  does  not  invali- 
date the  sale,  but  holds  the  goods  as  llie  prop- 
perty  of  the  buyer,  by  way  of  pledge  or  security 
for  the  payment  of  the  price.  They  may  be 
obtained  by  the  buyer  or  his  as.signee,  executor 
or  administrator  by  paying  the  price. 

If  they  are  not  reileenied  within  a  rea.sonable 
periotJ,  the  seller  must  give  notice  to  the  buyer 
of  his  intention  to  sell  them  and  the  time  and 
the  place  and  manner  of  selling  tbeni,  so  that 
the  buyer  can  protect  bis  interest.  At  the 
proper  tinje  after  such  notice  the  goods  must 
be  sold  in  good  faith  so  as  to  obtain  the  high- 
est price  for  them.  If  the  price  they  bring  in- 
cluding cost  of  sale  is  less  than  the  full  price 
due,  the  .seller  has  a  claim  against  the  buyer 
for  the  balance;  but  if  more,  the  surplus  above 
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the  full  price  and  costs  of  sale  must  be  paid 
over  to  the  buyer  or  to  his  assigtiee. 

Patents. — A  patent  will  be  issued  to  any 
person  who  has  invented  or  discovered  any 
art.  machine,  manufacture  or  composition  of 
matter,  or  any  improvement  thereof,  which  is 
new  and  useful  and  which  has  not  been  known 
or  used  by  others  in  this  country,  or  patented 
or  described  in  any  printed  publication  in  this 
or  any  foreign  country*,  or  has  not  been  in  pub- 
He  use  or  on  sale  for  more  than  two  years,  un- 
less such  use  or  sale  has  been  abandoned. 

The  mere  fact  of  prior  use.  invention  or  dis- 
cover>'  abroad,  will  not  prevent  the  issue  of  Ibe 
latent  here,  unless  the  invention  has  been 
patented  or  described  in  some  printed  publica- 
tion there. 

Where  a  patent  is  first  taken  out  in  a  foreign 
country-,  it  will  be  granted  here  only  for  the 
shortest  terra  of  the  foreign  patent,  and  in  no 
case  for  more  than  1 7  years. 

If  the  inventor  die,  the  patent  may  be  ap- 
plied for  and  will  be  issued  to  his  legal  repre- 
sentatix-es. 

One  of  two  joint  inventors  cannot  claim  a 
patent  separately. 

The  period  for  which  a  patent  is  granted  is 
17  years,  during  which  tinje  the  owner  of  it 
has  the  exclusive  right  to  vtake,  use,  and  stil 
the  invention  or  di*cov«rj-.  throughout  the 
Tnited  States. 

The  assignment  of  a  patent  or  any  interest 
therein  is  effected  by  an  instrument  in  writing. 
It  must  be  recorded  in  the  patent  office  within 
three  months  from  its  date,  or  the  assignment 
wdl  T>e  void  as  against  a  subsequent  purchaser 
mortgagee  for  a  valuable  consideration  and 
without  notice  of  assignment.  No  particular 
form  is  required  pronded  the  assignment  is 
complete. 

The  assignment  may  be  for  the  whole  or  any 
part  of  the  fuiled  States. 

The  right  to  patent  may  be  assignied  before 
the  patent  is  obtained,  and  then,  if  the  assign- 
ment t»e  recorded  in  the  patent  office,  the  pat- 
ent will  be  issued  directly  to  the  assignee,  or, 
if  an  undivided  part  be  assigned,  to  the  inven- 
tor and  assignee  jointly. 

As!»ignment  of  inventions  will  not  be  re- 
coril«<]  before  allowance  of  patent. 


Licenses  and  shopright  swill  not  be  recorded. 

Infringment  of  a  patent  right  will  be  pro- 
hibited by  the  courts  and  the  damages  sus- 
tained may  be  recovered  from  the  infringer. 

The  owner  ol  a  patent  is  required  to  give 
notice  to  the  public  of  his  patent  right,  eitrier 
by  affixing  to  the  machine  or  article  the  word 
* 'patented'  with  the  dale  of  the  letters-patent 
or  in  some  equivalent  inauner.  If  notice  be 
not  thus  given  no  damage  can  be  recovered  for 
any  infringement  by  an  innocent  person  with- 
out notice  of  the  patent. 

Any  person  who  tnakfs^  uses  or  sells  u  pat- 
ented article  or  machine  without  permission  of 
the  owner  is  an  infringer.  It  must  not  be  made 
withont  authority,  although  it  be  neither  used 
nor  sold  ;  nor  sold,  although  made  by  another ; 
nor  used  by  anyljody.  A  person  cannot  make 
it  for  his  own  private  use. 

An  infringement  takes  place  when  a  person 
in  making  a  niachine  or  article  avails  hiniselt 
of  a  patented  invention  without  such  a  varia- 
tion as  will  coustitule  a  new  invention,  or  when 
he  makes  a  copy  after  and  agreeing  with  thf 
print  tpff  laid  down  in  the  specification  in  the 
letters-patent.  Any  arrangement  of  mechan- 
ism which  performs  the  same  service  or  pro- 
duces the  same  effect  in  substantially  the  same 
way  as  a  patented  machine  is  an  infringement. 

There  is  no  infringtmeni  when  the  same  re- 
sultsareobtaiiied  from  anotherkiiid  of  machine. 

A  patented  combination  of  elements  is  not 
infringed  l>y  the  use  of  one  or  some  parts  of 
the  combination  or  by  a  materially  diflcrent 
combination  of  the  same  elements. 

A  person  can  invent  improvements  in  a 
patented  machine,  but  he  cannot  make,  use  or 
sell  the  machine  with  his  improvements  at- 
tached, nor  can  the  owner  of  the  niacbine  make, 
use  or  sell  the  patented  improvement  or  add  it 
to  his  machine,  without  permission  from  the 
owner. 

The  use  or  sale  of  articles  produced  by  a 
patented  machine  or  process  is  no  infringment, 
unless  the.patent  covers  by  its  terms  boUi  proc- 
ess and  product. 

If  one  has  obtained  the  exclusive  right  to 
use  a  machine  and  sell  it  to  others  for  use  in  a 
specified  territory,  he  has  also  the  right  to  sell 
the  articles  made  by  such  niachine  anywhere  in 
or  out  of  such  territory. 


Stone  CrrriNG  Machink. — Consislinj;  of  a 
frame  and  skeleton  drum  to  the  shaft  (y)  of 
which  is  fastened  end  pieces  (C*l  and  brace 
(B^)  and  the  removable  sections  (B'')  having  a 
C 


Grlvnitk  Hammkr.— The  improvement  is  in 
the  handle  and  its  clanijiing  device  for  hold- 
ing the  blades.  To  the  handle  is  fastened 
metallic  clamps,  perforated  to  received  the 
bolts,  and  a  peg  (i).  The  blades  are  perforated 
(I  IS) 


469,091,1 

series  of  spirally  arrange<l  notches  having  re- 
inforcements  larger  than  the  projections,  an<l 
carrying  cutters,  with  means  for  securing  them 
in  place.  It  is  patent  No.  469,091,  invented  hy 
Louis  Prince,  of  Washington,  D.  C 
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Machine  for  DimssiNc  Stone.— In  this 
-niachint  for  cutting  and  dressing  stone,  a 
«huck  is  provided  with  oieaDfi  to  positively 
rotate  it,  the  chnck  containing  cutters,  and  be- 


-L» 


<No.  473 Aso.) 
ing  adjustable,  so  that  the  cutters  may  be 
carried  at  the  inclination  required  to  cut  a 
desired  molding.  The  chuck  is  operated  by 
the  movable  plate  ^,  of  a  telescopic  brace 
ivotallv  attached  to  the  frame  </'  and  to  the 


Hs 


(No.  470,240.) 
movable  plate  t/,  consisting  of  a  rod  <  *,  and  a 
tubular  portion  c,  provided  with  a  clatnping- 
plate  f*,  and  a  set  screw  r*  to  rigidl}'  clamp  the 
rod  an»l  tubular  portion  together.  Another 
chuck  is  provided,  so  arranged  that  the  two 
chucks  positively  rotate  in  opposite  directions, 
one  of  them   being    adjv stable  couceutrically 


with  the  other,  thereby  adjusting  its  cutter 
with  the  other  chuck,  the  cutters  of  both 
chucks  alao  being  each  adjustable  and  free  to 
turn  in  contact  with  the  stone.  One  of  the 
chucks  being  adjustable  endwise  in  its  bear- 
ings in  a  line  parallel  with  the  length  of  the 
shaft  of  the  other  chuck  and  into  a  cutting 
plane  parallel  to  that  of  the  other  chuck.  This 
is  patent  No.  473,850,  and  the  invention  of 
Alexander  McDonald,  Cambridge,  Mass. 

Hoisting  Machtok.— This  consists  of  a 
suitable  yoke,  a  sprocket  wheel,  a  racket  wheel, 
a   friction   pulley    set  ^y~. 

on   a  shaft  journaled  (sTu 

in  the  yoke,  a  lever 
having  a  swing  link, 
adapted  to  engage  the 
racket  wheel,  and  a 
swinging  pawl  adapted 
to  engage  the  rachcl 
wheel,  together  wlih 
a  friction  band  pass- 
ing around  the  pulley 
and  a  lever  fulctunied 
lu  the  yoke  adapted 
to  operate  tlie  band. 
This  is  patent  No. 
473.655.  «"d  was  in- 
vented by  Martin  Cur- 
ran,   of  Deeriug,    Me. 

(No.  473,655.) 

Tackle  Block. — The  strap  sections  are  each 
constructed  with  a  neck  portion,  a  hook  held 
in  the  neck,  and  a  ring  around  the  neck  for 
holding  the  various  sections  together.  The 
separate  strap  sections  form  the  support  for  a 
sheave,  and  are  each  provided  with  a  part  of  a 
neck  for  holding  the  hook,  which  turns  freely 
in  the  neck.  It  is  patent  No.  470,240,  and  the 
invention  of  Henry  V.  Hartz,  Cleveland,  O. 


Wf 


(No.  471,265.) 

Stone  Channeunc.  Machine. — This  con- 
sists of  a  cutter  lever,  pivoted  at  the   center 
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where  the  ends  of  the  sections  overlap  and 
spring  buffers  on  opposite  sides  of  the  pivot 
point  between  the  lever  sections.  The  lever  is 
formed  in  two  sections,  one  above  tlie  other, 
wvth  the  spritif^  buffers  between  the  overlaping 
sections,  and  is  held  in  position  with  a  yoke  in 
which  the  inner  ends  of  the  sectious  are 
pivoted.  It  is  patent  No.  471,265.  invented  by 
William  Bryant,  North  Amherst.  Ohio. 

Tool  for  Dressino  Stonk. — This  is  a  ham- 
mer, having  circular  tapered  recesses  in  each 
end  and  the  detachable  cutting  and  dressing 


mounments,  both  by  Wm.  H.  Perrj-,  Concord^ 
N,  H.     The  cuts  fully  describe  them. 


^ 
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(No.  21.474.) 
over  the  squaie  projections,  to  prevent  the  tool 
from  tnrning.     The  patent,   No.    470,788.    was 
invented  by  George  Ladiapelle  and  Charles  E. 
Devine,  of  Williamsporl,  Pa. 

Desjon.<}   for     McNt;MENTS.— Patents    Nos. 
31,474   snd   21,175,    refer   to  two     designs    for 
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(No.  470,788.) 
tools  hiiving  circular  shanks,  split  lengthwise, 
forming  spring  tongue  adapted  to  be  inserted 
within  the  tapered  recess,  and  provided  at  their 
ends  witli  squared  notches  adapted  to  engage 


DEVELOPMENT   OF   THE    GAS    ENGINE- 

The  fulfillment  of  Bramwell's  prediction,  that 
the  steam  engine  would  Ije  driven  out  of  exist- 
ence by  the  gas  engine,  is  somewhat  slow  of 
acconiplishnieiit,  remarks  Engineering,  Lon- 
don. It  would  seem,  however,  that  the  cloud, 
''stnall  as  a  man's  hand,"  which  Sir  Frederick's 
eye  saw,  has  grown  to  a  very  respectable  size, 
when  we  find  gas  engines  being  erected  in 
London  capable  of  yielding  i70-horse  power. 
One  is  now  at  work  in  the  flour  mills  of  Mead 
&  Co.,  Chelsea,  England.  When  gas  engines 
are  used  of  these  dimensions  the  reasons  which 
usually  determine  their  choice,  such  as  com- 
pactness, ease  of  nmnagement.  safety  and  tlie 
like,  cease  to  be  sufficient,  ami  we  have  to  look 
fvirther  to  find  the  causes  which  lead  to  tlieir 
selection.  The  engine  in  question  is 
situated  in  a  large  mill,  where  there  is 
plenty  of  skilled  attendance  ami  ample 
facilities  for  dealing  with  coal  and  ashes. 
The  work  is  continuous  for  fifteen  hours 
out  of  the  twenty-four,  and  the  amount 
of  power  required  is  large,  so  that  in  no 
respect  do  we  find  the  conditions  popularly 
associated  with  the  use  of  gas  engines.  The 
cause  of  the  selection  is  to  be  found  in  tht 


(No.  ii.175.) 
economy  in  fuel  that  can  be  obtained  will 
gas  engine  worked  by  Dowsou  gas.  In  such  » 
motor  it  is  possible  to  reduce  the  expenditure 
to  below  one  pound  per  indicated  horse  power 
per  hour,  not  merely  under  selected  conditions, 
such  as  oAen  prevail  at  a  trial,  but  in  e 
jay  work. 


jverBl  Polish  Ixjys  stole  a  can  of  powder 
from  a  stone  quarry  near  St.  Cloud,  Minn.,  and 
threvr  it  in  an  open  fire.  Barney  Oniersky  and 
I'ane  Craft  may  die.  The  survivors  were  badly 
injured. 

The  Rialto  bridge,  Venice,  is  said  to  have 
l>een  built  from  designs  furnished  by  Michael 
An^lo.     It  is  a  single  marble  arch  of  98  5^  feet. 

The  Turkey  creek  hogback,  near  Denver. 
Col.,  recently  became  noted  for  its  hone  and 
whetstone  deposits,  has  produced  another  treas- 
ure that  adds  to  the  importance  of  the  wonder- 
fnl  acquisition  of  the  Honestonc  company. 
Onyx  of  a  sui>erior  grade  has  been  uncovered, 
jind  an  estimate  made  of  the  extent  of  the  de- 
posit, which  possesses  all  the  rich  coloring  and 
beautiful  tracery  of  the  Mexican  article,  which 
is  exclusively  used  in  the  United  States  for  in- 
lerior  decoration,  Unj-x  works  have  been  es- 
tablished in  Denver,  and  as  soon  as  the  stock 
tin  hand  runs  out,  the  Jefferson  county  onyx 
will  be  cut  and  polished  for  the  interior  of  the 
Brown  hotel,  which  calls  for  $20,000  worth  of 
the  beautiful  stone. 

Among  the  twenty-five  Japanese  who  were 
«enl  back  to  Japan  on  the  China  a  few  weeks 
since,  were  thirteen  who  were  found  to  have 
vome  to  this  country^  under  contract  as  stone- 
cutters. These  men  were  under  a  contract  to 
«rork  for  three  years  at  stone  cutting  at  $1  a 
day.     They  all  claimed  to  b«  good  workmen. 

.\t  noon  on  May  22  a  premature  explosion 
took  place  in  a  quarry  on  Clegg'slane,  near  the 
river  road.  West  Manayunk,  Pa.,  owned  by  the 
Pencoyd  lion  Works.  The  fragments  of  stone 
were  blown  across  the  river  and  came  crashing 
dow^n  on  the  roofs  of  dwellings,  stores,  mills 
and  stables,  in  the  yards  and  upon  the  streets 
in  Manayunk.  The  buildini;  4219  Main  street, 
(121) 


occupied  by  Mrs.  A.  C.  Conahue,  a  milliner, 
was  damaged  by  a  rock,  weighing  nearly  lotj 
pounds,  striking  the  cornice,  and  crashing 
through  the  roof  of  the  back  building,  and 
afler  striking  a  bed  and  breaking  several  arti- 
cles of  furniture,  lautled  on  the  floor.  Two 
children  had  been  playing  on  the  bed  but  a  few 
minutes  before  the  rock  came  iu.  William 
Welsh,  .  while  passing  along  the  street,  was 
struck  by  a  stone  and  injured  on  the  neck.  No 
one  was  hurt  about  the  quarry. 

.■\t  a  special  meeting  of  The  York  and  Peach 
Bottom  Slate  Manufacturing  Company  held  at 
York,  Pa.,  on  May  24,  the  following  officers  were 
unantmonsly  elected  to  serve  for  the  ensuing 
year:  President,  Edwanl  M.  Vandersloot ; 
Treasurer,  R.  Hathaway  Shindel  ;  Secretary, 
William  H.  Souder. 

The  perpendicularity  of  a  tall  monument  is, 
although  few  may  be  aware  of  it,  visibly  affected 
by  the  rays  of  the  sun.  On  every  suuny  day  a 
tall  monument  has  a  regular  swing  leaning 
away  from  the  sun.  This  phenomenon  is  ilue 
to  the  greater  expansion  of  the  _^side  on  which 
the  rays  of  tlte  sun  fall. 

The  .\merican  Monumental  -Association  of 
Pittsburg  are  preparing  to  have  erected  a  flo,- 
uoo  life-size  marble  figure  of  Abraham  Lincoln 
mounted  on  a  pedestal.  J.  A.  Itzel,  of  Alle- 
gheny, is  engaged  on  a  drawing  of  a  monu- 
ment, and  the  association  incites  public  sub- 
scriptions for  their  undertaking. 

The  legislature  of  Ohio  has  appropriated 
$25,000  for  a  monument  typifying  the  greatness 
of  that  state.  The  monument,  executed  in 
bronze,  will  be  seventeen  feet  high.  It  will  lie 
I>ut  up  in  front  of  the  Ohio  building  of  the 
world's  fair  and  afterward  removed  to  Colum- 
bus and  erected  in  front  of  the  capital,     Life- 
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sized  figxires  of  Grant,  Sherman,  Sheridan, 
Chase,  Stanton  and  other  sons  of  Ohio  will  be 
^oupe<l  aromid  the  granite  shaft.  Cornelia, 
pointing  to  the  inscription:  "There  are  my 
jewels,"  will  stand  on  a  pedestal  above  the 
group,  Lev)'  T.  Schoifield,  of  Cleveland,  de- 
signed the  shaft. 

William  G.  Marden,  the  oldest  stone-cutter 
in  New  Hampshire,  died  in  Manchester,  N.  II., 
May  12.  He  began  the  slone-cntting  business 
therein  1.S48  and  continued  in  the  business 
until  1H90,  when  it  was  sold  out  to  the  present 
proprietors.  Palmer  &  Garmon.  The  busines 
had  grown  into  large  proportiotis. 

General  Horace  Porter,  president  of  the 
Grant  Monumental  Association,  isisued  another 
appeal  on  May  23,  begging  the  city  of  New 
York  to  subscribe  the  balance  of  ^46,000  re- 
<|uired  to  complete  tlie  $350,000  for  the  build- 
ing of  the  Grant  Monument.  It  was  hoped  to 
have  the  sum  complete  by  Decoration  day,  but 
■we  have  not  heard  of  its  relative  success. 


less  of  uniform  shade,  splits  easily,  is  soft  be- 
fore exposure,  and  is  regarded  as  the  most  val- 
uable sandstone  ever  discovered  in  the  Soxith. 
The  quarry  is  to  be  developed  on  an  extensive 
scale. 

The  bluestone  business  of  the  Delaware 
river  and  also  of  the  Lackawaxen  river  region 
opens  up  this  season  in  a  manner  that  is  very 
gratifjTng  to  the  owners  and  employes.  It  is 
stated  by  those  competent  to  know  that  never 
before  was  the  business,  as  a  whole  in  such  j>n 
excellent  condition.  The  prices  received  are 
fairly  good  and  the  orders  numerous. 

D.  M.  Monty  and  John  J.  Cunningham,  of 
Drake,  Stritton  &  Co.,  Glens  Falls.  N.  Y,.  have 
received  the  contract  for  Jurnishing  cut  stone 
to  the  extent  of  $40,000.  .\  large  number  of 
men  will  be  placed  in  employnient  at  once. 
The  Drake,  Stratton  &  Co.,  limited,  are  the 
contrHclors  for  a  large  amount  of  cut  stone  for 
the  McCombdam  bridge,  155th  street,  New 
York  City. 


Every  portion  of  soapstone  lost  iti  cutting  is 
utilized  in  otlier  ways.  It  gives  the  dull  color 
to  rubber  goods,  is  used  in  paper  to  gain 
weight,  anil  is  idso  an  excellent  article  to  use 
in  making  fireproof  paints. 

A  mammoth  mantel  and  stone  niaiiufactury 
is  to  be  added  to  the  enterprises  of  Knoxville, 
Ky. 

A  very  fine  quarry  of  chocolate  colored  sand- 
stone has  been  discovered  near  Graysville,  Ga. 
The  ^tone  is  in  a  mountain,  lies  on  the  surface 
and  is  in  limitless  quantities.  It  is  a  beautiful 
brown  color  with  a  suggestion  of  pink,  spark- 


The  Kerkshire  Granite  Works  of  North 
.\dams,  Mass.,  have  completed  a  granite  monu- 
ment, in  which  a  monolith  of  granite  weigh- 
ing five  and  one-half  tons  wHll  be  placed.  It 
will  be  rock  faced  except  the  four  panels,  which 
will  be  polished. 

The  }6o,ooo  world's  fair  appropriation,  which 
Greece  has  made,  will  be  devoted  in  large  part 
to  the  preparation  for  exhibit  of  reproductions 
in  cast  of  the  many  famous  specimens  of  an- 
cient G.reek  art,  now  owned  by  the  govern- 
ment. These  casts,  it  is  announced,  will  be 
presented  to  one  or  more  American  museums 
after  the  fair  closes. 


BOOKS  AND  PERIODICALS. 


"It  Came  to  Pass"  is  a  novel  by  Mary  Farley 
Sanbum,  author  of  "Sweet  atid^  Twenty"-a 
sunimcr  story  that  proved  her  to  be  possessed 
with  that  keen  sympathy  that  even,-  one  feels 
and  appreciates.  One  soon  gets  so  intimately 
acquainted  with  her  that,  should  it  happen,  a 
formal  introduction  woulil  not  seem  at  all  nec- 
«saaxy.  The  new  novel  is  full  of  pen  pictures 
of  ont-oMoor  life,  and  the  characters  are 
healthy  types  of  boys,  girls,  men  and  won'en, 
full  of  vigorous  life.  It  is  not  of  the  sort  of 
novels  rather  common  at  this  lime,  where 
■social  homilies  and  economic  hobbies  are  dis- 
l^ised  by  a  plot  and  dialoj^e,  but  tells  a  ston,' 
where  the  well-drawn  characters  take  part  in 
the  inception  and  denouement  of  the  romance 
and  help  to  develop  its  plot.  The  heroine, 
alone,  is  a  ^rl  with  undi9cipliue<l  nature,  ro- 
mantic louf^ings  and  girlish  follies;  Jack,  the 
faithful  lover,  subject  to  all  the  whims  of  such 
a  jfirls  nature,  but  confiilent  of  winnin^j;  Mrs. 
Martingal,  the  self-appointed  inspector  of  cob- 
webs, general  adviser  and  custodian  is  perhaps 
the  most  striking;  care-ridden  Lesley,  unro- 
nsantic  Delia  and  worldly,  whimsical  Mrs. 
I,aney,  are  all  living  characters,  such  as  we  all 
have  seen.  The  book  is  No.  19  of  Lee  & 
Shepard's  (Boston)  "Good  Company  Series." 
Price  50  centB. 

Brainard's  Mu.unxl  World  for  May  is  full  of 
beautiful  new  music  and  interesting  reading 
matter.  It  contains  four  choice  piano  pieces: 
"Renieail>er  Me"  by  Briukman;  the  celebrated 
' 'Barcarolle," op.  37|byTschalkowsky  ;  "Doubt," 
a  l>eauuful  lone  poem,  by  Emery;  and  "May 
Bells,"  by  Spindler.  Also  a  charming  new 
song  by  Fannie  Snow  Knowlton,  entitled  "I'm 
Yours,  Sweetheart,  P'orever."  The  nmsic  in 
this    nuroV>er    is   alone    worth    $2.00.     Mailed 


post-paid  for  15  cents  in  stamps,  or  three  back 
numbers  mailed  for  25  cents.  Published 
monthly  at  $1,50  per  year, 

A  "Record  of  Scientific  Progress  for  the  Year 
1891"  is  a  work  that  the  title  sufficiently 
defines,  by  Robert  Grim.shaw.  Itisa  condensed 
description  of  the  discovery,  invention  and 
scientific  progress  of  the  year  in  all  brMuches 
of  science  and  industry.  It  is  designed  for  all 
those  who  have  not  the  time  or  opportunity  to 
follow  up  the  work  of  the  year,  and  for  those 
who  would  wish  a  generalized  statement  that 
can  be  followed  up  more  intensively,  at  will. 
The  work  shows  exhaustive  research,  as  well 
as  complete  kno'vleilge  of  the  sources  of  in- 
forninlion,  and  the  great  number  who  ^re  ac- 
quainted with  the  work  of  the  author  in  special 
fields  do  not  neetl  to  be  told  that  he  is  thor- 
oughly fitted  for  the  production  of  just  such  a 
book.  It  is  published  by  the  Carrell  Publish- 
ing Company,  New  York.     Price  $1.50. 

Lippiniotl's  Magazine  (ox  ]\x\i&  is  unusually 
varied  in  contents  and  rich  in  quality.  The 
complete  novel,  which  is  a  feature  recently 
adopted  in  this  maga/ine,  in  this  month  is 
"John  Gray,  a  Kentucky  Tale  of  the  Olden 
Time,"  written  by  James  Lane  .^llen.  Histori- 
cally, the  olden  limes  of  Kentucky  calls  to 
mind  an  age  of  romance  that  might  be  styled 
the  mythology  of  America,  and  imparted  char- 
acteristics to  her  people  that  in  districts  are 
peculiar  from  their  Arcadian  simplicity.  This 
has  given  the  author  an  opportunity  that  he 
has  not  neglected,  in  producing  his  peaceful 
scenes.  The  Journalist  Series  is  filled  this 
month  by  Murat  Halstead,  who  deals  in  remin- 
iscence of  the  perio<l  represented  by  Clay, 
Wel)ster  and  Culhoun.  who  were  gradually  per- 
sonifying  the  causes  of  the    great  civil    war. 
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PI  BUSHER'S  AXXOr.S'CEMESTS. 


Kx-Senator  In^^alls  has  an  article  entitleii 
"Westward  the  Course  of  Empire  Takes  Its 
Way,"  in  liis  penetralinji,  nervous  style.  Other 
contributions  on  the  West  were  furnished  by 
I'ro.  John  Bach  McMaster  in  his  "StruRglcs  for 
the  West,"  and  by  Wni.  V .  G.  Shanks,  "The 
Great  American  Desert."  Maurice  Thompson 
and  Patience  Stapleton  have  short  stories  that 
are  fully  up  to  their  standard.  James  Whit- 
comb  Riley,  Ella  Wheeler  Wilcox,  (iussie 
M.  Best  and  others  furnish  poems. 

The  specification  and  contract  blanks  issued 
l>y  PalHser,  I'alliser  &  Co.,  for  the  use  of 
architects,  builders  andconiractors,  is  the  most 
complete  set  of  specifications  ever  designed, 
and  invaluable  to  builders  and  those  who 
design  buildings,  as  by  their  use  they  will  save 


hundreds  of  pages  in  writing  and  copying. 
besides  ha\nng  a  more  complete,  full  and 
practical  specification  than  is  usually  written. 
Riank  spaces  are  left  for  details,  which  change 
with  the  difference  in  class  and  cost  of  houses, 
such  as  sizes  of  timbers  and  parts  not  shown 
oi.  plans.  Messrs,  Palliser,  I'alliser  &.  Co., 
have  done  the  public,  and  mechanics  especi- 
ally, great  service,  in  preparing  these  specifica- 
tions, which  obviate  a  great  deal  of  writing, 
and  tend  to  prevent  errors  by  making  all  the 
points  perfectly  clear.  It  is  printed  on  one 
side  of  linen  paper  9  by  14  inches  in  size, 
handsomely  hound  in  paper  cover,  with  fasten- 
ings for  pocket  use.  Price  50  cents  per  set,  or 
I4  per  dozen.  Address  Palliser,  Palliser  &  Co., 
24  East  42d  street,  New  York,  N.  Y. 


PUBLISHER'S  ANNOUNCEMENTS. 


The  Ingersoll-Sergeant  I>rill  Co.,  of  10  Park 
Place,  New  York,  have  opened  a  branch  ftffice 
under  the  firm  Parker,  Melcher  A.  Ingraham, 
100  to  104  West  Washington  street,  Chicago, 
111.,  where  a  complete  outfit  of  their  machinery 
such  as  air  compressors,  channelers,  rock  drills, 
and  all  other  mining,  tunneling  and  quarrying 
machinery'  with  du]>Hcate  parts  will  be  kept  in 
stock. 

The  I.idgerwood    Manufacturing    Co.,    have 

aueil  from  their  New  York  headquarters,  96 
Liberty  street,  a  forty  page  pamphlet,  the  third 
of  their  sketchbook  series,  bearing  the  title 
"Open  Pit  Mining."  It  is  profusely  illustrated 
with  dainty  pen  and  ink  sketches,  and  TuU  of 
valuable  and  interesting  facts  regarding  the  ap- 
plication of  the  company's  celebrated  Locke- 
Miller  and  Harris-Miller  suspension  cableways 
to  open  pit  mining,  quarrying  and  constrnction 
work. 

Several  views  are  shown  of  the  Tilly  Foster 
Iron  Mines,  Tilly  Foster,  N.  Y.,  the  concentrat- 
ing works  at  Edison"rt  Ogden  Ore  Mills,  Tilly 
Foster,  N.  J.,  and  the  Dunnellon  Phosphate 
Company's  mines,  Dunnellon,  Fla.,  with  the 
suspension  cableways  erected  by  the  Lidger- 
wood  Manufacturing  Company  at  these  well- 
known  localities,  also  views  of  caldeways  used 
for  building  the  Sodom  dam,  at  Brewslers,  N. 
Y..  and  the  AuBtin  dam,  Austin, Tex.  The  last- 
named  cableway  is  the  largest  ever  erected, 
having  a  span  of  1,350  feet. 

The  book  contains  as  well  some  very  strong 


testimonials  whicli  will  be  read  with  interest  by 
engineers  and  contractors.  "Open  Pit  Mining" 
is  intended  for  gratuitous  distribution. 

The    Lidgerwood    Manufacturing    Company 
now  own  or  control  over  a   ilozen   patents   on 
cableways,  notably  those  of  T,  S.Miller,  M.  W.. 
Locke,  N.  C.  Harris  and  C.  M.  North. 

The  Sullivan  Machine  Company  of  Clare- 
monl,  N.  H.,  and  the  Diamond  Prospectinjf 
Company  of  Chicago,  111.,  have  united  their  in- 
terests in  a  company  known  as  the  Sullivan 
Machine  Company  with  offices  at  Chicago,  111. , 
Claremont,  N.  H.,  Denver,  Colo.,  and  New 
York.  They  nianufaclure  the  well  known  Sul- 
livan Channelers  and  Gadders,  Diamond  Core 
Drills  and  a  full  line  of  coal  mining  machinery. 
The  Sullivan  steel  cbanneler  has  had  a  very 
unusual  history:  Placed  on  the  market  only 
three  years  ago,  it  has  taken  a  very  prominent 
position  among  machines  of  the  same  class, 
one  concern  alone  having  thirty  of  these  chan- 
nelers, and  they  are  well  known  in  all  the 
intone  quarrying  regions  of  the  countn.-.  Their 
steel  gadders  have  been  recently  introduced 
and  are  giving  most  satisfactory  results  both 
to  them  and  to  the  people  who  have  purchased. 
Having  had  many  years  of  experience  in  the 
manufacture  of  stone  quarrying  machinery, 
Sullivan  Machinery  Company  hopes  to  at  least 
"keep  up  with  the  procession"  and  to  deserve 
the  same  liberal  patronage  that  has  been  given 
to  its  predecessors  by  the  quairy  owners  of  the 
country.     The  officers  of  the   company  are  F. 
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THE  ROAD  PROBLEM. 


SECOND    RUMINATION. — ON  TIIK    WAY. 
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Y  earlier  reflections   were  upon 
the  danger  and  cruelties  which 
accompany  my  destined    occu- 
pation  in    life,  and  I   intimated 
that  my   condition     might    be    much 
ameliorated  by  an  improveuienl  in  the 
other  parts  of  the  machine,  for  a  wagon 
is  of  no  more  use  without  a  road  and 
a  motor,  than  is  a  ship  without  water 
and  wind,  or  steam.     The  wagon    and 
the  way  are  only  complementary  parts 
of  a  system,  "useless  each  without  the 
i>ther,"and,as  in  all  mechanism,  the  best 
resnltsareobtaiued  when  all  the  parts  are 

HETHATH.lTnK.A..>r<.HKAH.I.ETHrMHEAR  {„     ^^^^     bcSt    COUditioU.         It     isVCry     HtC- 

•essary,  therefore,  that  each  part  should  be  adapted  to  the  work  it  has  to  do 
and  hence  it  is  wise  to  look  briefly  at  the  requirements  of  these  several  parts, 
under  the  assumption  that  the  motor  is  animal  power. 

The  track  or  way  should  be  such  as  to  offer  the  least  resistance  to  the 
traffic  which  is  to  pass  over  it.  Now  the  resistance  is  composed  of  a  variety 
of  elements,  already  mentioned,  but  the  most  important  are  those  of  gravity 
and  mud.  Distance  is  less  important  if  the  hills  are  reduced  or  the  road  .surface 
improved  thereby;  but  the  usual  custom  in  the  country  is  to  zig-zag  around 
the  fields  and  farms,  instead  of  taking  the  short-cut  to  the  stations  and 
towns,  thus  addijig  often  40  per  cent,  to  the  length  of  haul  and  taking  that 
much  more  land  from  the  farmer,  while  it  adds  just  that  much  to  the  cost 
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of  tnaintenance,  hence  it  is  a  tax  in  both  directions  and  even-  one  who  nses 
it  is  taxed  in  time  and  the  wear  and  tear  of  teams,  to  the  same  extent.  But 
everj'  hill  is  a  worse  obstruction  than  is  distance,  for  it  takes  much  njore 
force  to  lift  a  load  up  than  it  does  to  roll  it  on  a  level.  In  the  latter  case  we 
have  only  to  overcome  friction ;  in  the  former,  both  friction  and  gravity. 

The  effect  of  a  grade  varies  with  the  hardness  of  the  surface  and  is  mure 
marked  on  the  smoother  than  on  the  rougher  roads,  so  that  before  our  roads 
are  metaled  the  slopes  should  be  reduced.  One  single  steep  hill  will  control 
the  load  on  a  long  line  of  road,  just  as  the  strength  of  a  chain  is  found  in 
its  weakest  link.  I  have  noticed  that  the  surface  resistance  is  always 
greatest  just  after  a  thaw  or  a  rain  when  the  earth  is  softened  and  mellowed 
by  the  water  pa.ssing  into  or  out  of  it  and  have  concluded  that  water  is  the 
enemy  of  traffic  on  an  earth  road,  (see  .a.)  I  have  no  objections  to  water 
in  its  place,  in  the  canal  or  river,  and  there  I  can  do  more  with  it  by  haul- 
ing great  loads  so  cheaply  that  e\en  the  railroad  caiinot  compete,  but  when 
it  comes  to  a  mixture  of  water  and  earth  on  which  to  float  a  load  resting 
on  four  narrow  points  of  support,  I  must  give  it  up  as  one  of  the  worst 
devices  ever  conceived  of  to  torture  a  heart  and  try  the  patience  of  a  man. 
I  have  tried  in  every  possible  way  to  convince  my  master  thnt  I  am  pulling 
out  my  internals  in  trying  to  overcome  the  uuid  which  holds  me  back,  e\en 
to  getting  a  dynamometer  fastened  to  my  single  tree  to  show  him  how 
many  pounds  it  takes  to  pull  an  ordinary  load,  but  even  then  he  does  not 
appreciate  it.  so  I  have  asked  my  friends  who  are  interested  in  economics, 
and  believe  it  good  policy  to  .save  where  you  may,  to  make  some  figures,  ro 
the  farmers  and  others  can  see  just  how  much  more  they  have  to  pay  for 
hauling  than  those  who  have  railroads,  canals  or  good  highways  to  traverse 
en  route  to  market.     Here  it  is  in  black  and  white: 

Table  of  the  force  required  to  move  one  ton,  at  a  walk,  on  i\  level  rond,  coniposeil  of 
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tbe  following  surface  materials,  with  au  approximate  exhibit  of  average  cost  per  mile 
and  limit  of  haul. 

Surjacg.  Foni  in  pouttds.     Cost  in  cfnts.     I'aluf  of  load.     Distance  it  can  be 

movrd,  miles. 

Wet  clay  or  mud 1,000  lou  Say  I20  ao 

Sand  UlVy) 400  40  '"  50 

Hard  earth 200  30  "  too 

Macadam 100  10  "  aoo 

Wood  or  plank               ...  50  5  "  400 

Brick  pavenietits               .  25  2.5  "  800 

Asphalt  15  1.5  ••  1,333 

Railroad  9  0.9  *'  2,222 

Canal i.8  0.18  "  n.in 

This  is  certainly  a  remarkable  exhibit,  if  you  will  only  examine  it.  First, 
3'ou  will  notice  how  rapidly  the  force  decreases  as  the  surface  becomes 
smooth  and  hard,  till  we  pass  from  solids  to  liquids  and  from  the  rolling 
friction  of  metals  to  that  of  water.  Ever\'  ton,  therefore,  has  to  pay  tribute 
to  the  surface  and  if  the  traffic  i-s  very  light  it  may  not  pay  to  improve  the 
road,  but  it  takes  very  little  traffic  to  make  snch  betterment  justifiable.  For 
example,  between  a  wet  clay  and  a  hard  earth  the  saving  per  ton-mile,  is 
80  cents.  If  it  cost  even  $i.oocj  per  mile  to  drain  such  a  road  and  make  it 
always  hard,  the  interest  on  the  co.st  at  6  per  cent,  would  be  S60  and  it 
would  take  but  75  ton-loads  per  mile  per  year  to  make  up  this  amount. 

Between  mud  and  macadam  the  saving  is  greater  but  the  cost  is  also 
more.  Thus  if  an  earth  road  co.st  $500  per  mile  to  grade  and  a  macadam 
$5,500,  the  difference  is  $5,000,  while  the  saving  per  ton  per  mile  is  90  cents. 
It  would  require  only    333  loads   to    pay  tlie    interest    on    this  increased 
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cost  and    the    expense   of  maintenance   of  the    macadam    road  would  be 
less  while  the  risks  and  wear  and  tear  would  be  almost  nothing. 

The  amount  and  character  of  the  stone  required  for  metaling  i=  a  subject 
which  must  be  left  for  a  future  meditation  yet  it  is  one  of  almost  vital  im- 
portance to  the  makers  and  users  of  roads. 

To  return  to  the  table  you  will  find  further  that  the  average  cost  in  cents 
in  moving  a  ton  at  low  velocities  is  about  one-tenth  of  the  traction  force  in 
pounds,  hence  tlie  less  force  required  the  less  the  cost.  This  is  well  under- 
stood by  railroad  managers  who  spend  very  large  sums  in  reducing  grades 
and  curves,  and  in  making  a  hard  and  smooth  track,  but  we  poor  beasts  are 
not  even  given  the  privilege  of  selecting  the  best  paths,  but  raust  wade 
through  the  fenced-up  sloughs  and  drag  our  burdens  after  us,  whether  we 
will  or  not. 

The  last  two  colunnis  will  give  the  thoughtful  reader  some  idea  of  the 
relative  distance  a  load  of  any  given  value  may  be  carried  before  its  value 
is  absorbed  in  cost  of  movement,  and  shows,  at  a  glance,  how  enormously 
the  market  range  or  tributan,'  area  is  expanded  by  reducing  the  cost  ot 
transportation.  It  ought  to  be  remembered  that  areas  increase  as  the 
.squares  of  their  diameters  and  hence  the  available  markets  will  increa.se  as 
the  squares  of  the  number  in  the  last  column,  other  thiugs  being  equal. 

Though  I  do  not  pose  as  a  sage  beast,  >'et  I  lielieve  that  I  have  enough 
horse  sen.se  to  see  that  from  whatever  standpoint  you  examine  this  road 
question  you  will  be  convinced  that  you  are  not  just  to  yourself,  to  your 
stock  or  to  your  country  if  you  fail  to  put  your  road  in  the  best  condition 
which  the  traffic  will  warrant,  and  you  may  be  surprised  to  find  how  much 
easier  and  quicker  the  work  will  be  done  and  how  much  your  farm  has  in- 
creased in  value.  If  you  can  reach  the  station  in  half  the  time  it  is  just 
the  same  as  if  3'ou  had  moved  )our  farm  half  way  toward  the  railroad,  which 
ought  to  more  than  double  its  value. 

Prof.  Louis  M.  Hanpt,  Consnlling  Engineer. 


THE  BriLDIXG  STOXE  INDUSTRY  OF  THE  UNITED 

STATES. 


WHEN  somewhere  about  the  middle  of  the  eighteenth  century  the 
deni/.ens  of  Quincy,  Mass.,  fearing  a  premature  exhaustion  of 
tlieir  building  stone  supply,  assembled  in  town  meeting  and  voted, 
with  all  due  formality  and  attention  lo  legal  phraseology,  that  no 
person  should  dig  orcarrj-ofF  any  stone  on  the  public  commons  or  undivided 
lands  upon  any  account  whatever  without  license,  they  showed  an  ignorance 
regarding  their  possible  resources  which  strikes  the  reader  of  to-day  as 
dense  in  the  extreme.  How  dense,  will  become  more  apparent  when  I 
state  that  after  more  than  one  hundred  years  of  almost  continuous  quarry- 
ing, the  town  of  Quincy  shows  to-<}ay  a  larger  number  of  quarries  to  a 
given  area  than  any  other  portion  of  the  Ihiited  States,  and  the  supply  is 
by  no  means  as  yet  exhausted.  The  itinerant  working  begun  upcju  the 
bowlders  scattered  about  the  Quincy  commons  has  developed  into  an  in- 
dustry representing,  the  country  over,  an  invested  capital  of  $62,662,.So8, 
and  giving  direct  employment  to  more  than  fifty  thousand  persons. 

So  far  as  is  po.ssible  in  the  space  of  a  single  article,  it  is  propo.sed  to  give 
here  a  brief  resume  of  tlie  quarry  industr>-,  and  discuss  with  equal,  or  even 
greater  brevity  its  future. 

He  who  would  gain  an  ade(|viate  idea  of  his  country's  possible  resources 
must  study  her  surface  contours.  This  is  especially  true  with  the  subject 
here  under  consideration,  since  quarrying  is  essentially  a  surface  industry, 
and  the  stone  utilized  in  any  particular  locality  belongs  to  the  geological 
formations  which  are  there  uppermost.  Let  us  then  turn  to  a  map  of  the 
United  States,  and  by  studying  its  surface  con figu ration  first  learn  some- 
thing regarding  its  mineral  pos.sibilities  before  considering  to  what  extent 
tliese  possibilities  have  been  developed.  Before  .so  doing  it  may.  however, 
be  well  to  refresh,  to  a  slight  extent,  our  geological  knowledge — to  recall 
briefly  the  various  processes  by  which  the  rocks  were  first  formed,  and  the 
subsequent  phenomena  which  have  adapted  them  to  our  use,  and  rendered 
them  accessible. 

A  ver>'  large  proportion  of  all  the  known  rocks  on  the  surface  of  the 
earth  are  water  deposits,  i.  c,  are  the  result  of  tlieslow  and  gradual  accumu- 
lation of  mud.  sand  and  gravel  in  the  comparatively  shallow  waters  of  seas 
and  oceans,  Just  what  is  the  relative  proportion  in  America  between  the 
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eruptive  and  sedimentary'  rocks,  it  is  not  possible  to  say.  It  has  been  cal- 
culated that  in  Europe  only  about  JS  per  cent,  of  the  surface  rocks  are  of 
eruptive  origin.  That  such  are  not  still  lying  in  approximately  horizontal 
layers  as  first  laid  down,  the  latest  formed  at  the  top  and  the  most  ancient  at 
the  bottom,  is  the  result  of  subsequent  geological  changes  concerning  the 
cause  of  which  we  have  nothing  to  do  here.  Sufficient  for  our  pre.sent  pur- 
pose that  they  were  prodjLictive  of  folds  and  faults  innumerable,  whereby 
thousands  of  feet  in  thickness  of  massive  sediments  were  pushed  out  of 
their  original  positions,  folded  and  crushed  almost  like  so  many  thicknesses 
of  paper,  and  carried,  superficial  and  deep-seated  portions  alike,  thousands 
of  feet  in  the  air  or  sunk  to  corresponding  depths.  The  Archaean  nucleus 
of  the  American  continent,  which  extended  in  a  \'-shaped  mass  from  Canada 
down  into  New  England,  afTorded  exposures  of  the  oldest  rocks  with  which 
we  here  liave  to  do.  This  comparatively  limited  area  has  since  been  added 
to  by  an  era  of  disturbance  which,  inaugurated  in  early  primordial  time, 
resulted  in  the  series  of  gigantic  wrinkles,  extending  from  Northern  New 
England  to  Central  Alabama,  and  which  involved  a  total  thickness  of  some 
forty  thousand  feet  of  strata  of  all  ages  down  to  and  including  the  Carbonifer- 
ous. Accompanying  or  sub.seqnent  to  this  uplifting  were  injections  and  ex- 
travasations of  igneous  rocks,  such  as  on  cooling  gave  rise  to  our  granites  and 
traps,  while  the  pressure  and  incident  heat  and  chemical  action  converted 
many  of  the  beds  of  fossiliferous  limestones  ijito  crystalline  marbles,  the 
compact  argillites  into  fissile  slates  and  siliceous  sands  into  schists  and 
gneisses.  Sub.sequently.  and  with  similar  results  were  formed  the  mountain 
ranges  west  of  the  Mississippi.  Hut  the  process  of  adaptation  to  the  wants 
of  thequarrier  did  not  end  here.  The  fracturing  and  faulting  of  these  beds, 
incident  lo  their  elevation,  expo.sed  to  atmosplieric  agencies  rocks  formed 
under  wholly  dissimilar  condition.s.  Such  were  now  quite  out  of  harmony 
with  their  surroundings  and  became  an  easy  prey  to  the  chemical  action  of 
the  atmosphere  and  the  physical  agencies  of  heat  and  frost.  During  the 
thousands  of  years  which  preceded  the  glacial  epoch  and  man's  advent  upon 
the  globe  the  exposed  rock  masses  slowly  succumbed  to  these  forces,  their 
decomposed  materials  being  gradually  removed  in  solution  or  as  debris  swept 
by  every  wind  and  rain  from  mountain  and  plain  into  the  valle>s  and  from 
the  valleys  into  the  seas.  A  grand  leveling  process  was  going  steadily  on 
w'hereby  the  mountains  were  degraded  and  the  valley.s  filled.  Over  the 
northeastern  portion  of  the  country  another  factor  now  appeared— the  ice 
sheet  of  the  glacial  epoch.  This  with  its  wonderful  transporting  and  erod- 
ing power  cleared  the  higher  levels  of  their  rotten  covering  and  transported 
it  in  the  shape  of  clay,  sand,  gravel  and  Ijowkiers  to  the  southward,  filling 
the  valleys,  and  on  its  final  retreat  leaving  it  in  the  form  of  moraines,  kames. 
horsebacks    and  drumlins  on   the  land  or  spread  out  over  the  sea   bottom. 
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Bearing  these  facts  in  mind  it  requires  no  geological  training  to  enable 
one  to  see  that  in  these  disturbed  and  eroded  regions  will  be  found  a  vastly 
greater  variety  of  materials  than  in  those  which  have  retained  their  original 
^horizontal  position.  This  not  necessarily  because  a  greater  variety  have 
here  been  formed,  but  simply  because  they  have  been  rendered  accessible. 
Turning  then  to  our  map  of  the  United  States,  we  shall  see  that  from  north- 
ern New  England  to  middle  Alabama  and  with  a  width  of  from  100  to  200 
miles,  extends  one  of  these  areas  of  disturbance.  Moreover  the  northern 
►  end  of  this  region  and  as  far  south  a.s  central  Pennsylvania  has  been  sub- 
jected to  glacial  erosion,  whereby  a  ver\'  considerable  proportion  of  the 
later  formed  deposits  have  been  swept  away,  leaving  exposed  the  very  foun- 
dations of  the  earth,  as  it  were.  Somewhere  in  this  region  lie  expo-sures  of 
rocks  of  even,'  geological  horizon  that  has  here  existed.  Tliere  are  granites 
and  gneisses  of  Archaean  and  more  recent  ages.  Sandstones  and  limestones, 
both  marbles,  and  the  common  varieties,  together  with  roofing  slates  of 
Cambrian  and  Silurian  ages;  sandstone  and  limestone  of  Devonian  and  Car- 
boniferous ages  and  sand.stones  and  traps  of  the  Me.so/.oic.  From  the  dis- 
turbed area,  a  thousand  miles  westward  to  the  foothills  of  the  Rocky 
Mountains  stretches  a  broad  expanse  of  plains  and  prairies  with  scarcely  an 
elevation  worthy  of  the  name  mountain,  save  in  the  comparatively  limited 
area  known  as  the  Ozark  uplift,  lying  south  of  the  Missouri  river  where  it 
empties  into  the  Mississippi.  Throughout  the  entire  expanse  the  rocks  He 
nearly  horizontal  and  unchanged  as  they  were  first  laid  down,  The  earliest 
formed  lie  deeply  covered,  and  those  now  accessible  are  the  latest  formed  or 
once  deeply  buried  limes  and  sandstones  which  have  been  uncovered 
by  erosion.  South  of  Minneapolis  we  have  nothing  of  greater  geological 
antiquity  than  the  Sioux  Falls  quartirites  and  little  .sufficiently  firm  for 
quarr\'ing  of  later  date  than  Cretaceous.  There  is  a  monotonous  uniformity 
of  limestone  of  the  common  and  oolitic  types,  but  nothing  worthy  the  name 
of  marble,  and  a  similar  monotony  of  sandstone ;  that  is  all.  But  with  the 
front  range  of  the  Rocky  Mountains  we  meet  once  more  with  a  regitni  of 
disturbance,  and  a  consequent  variety  of  material  even  more  varied  than 
that  to  the  eastward. 

Returning  now  to  the  Eastern  and  earlier  settled  states.  In  the  regions 
traversed  and  bordering  on  the  Appalachian  Mountain  system  we  find  a 
countr>'  wonderfully  rich  in  prospective  resources,  and  in  which,  owing  to 
its  early  settlement  and  rapid  accumulation  of  wealth,  llie.se  possiV>ilities 
have  to  a  large  extent  been  utilized.  Granitic  and  allied  gneissic  and 
trappean  rocks  are  quarried  to  a  greater  or  less  extent  in  ever>'  one  of  the 
states  herein  included,  though  for  reasons  given  elsewhere  Maine  and 
Mas.sachusetts  take  the  lead  in  this  branch  of  the  indnstrxv.  The  statistics 
given  by  the  eleventh  census  show  a  total  invested  capital  of  all  states  from 
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Maine  to  Alabama  of  Si4,io2.o6«,  yielding  an  annual  product  of  some 
$11,742,456.  This  represents  an  increase  in  capital  and  productive  power 
of  more  than  200  per  cent,  within  the  past  ten  years.  The  quality  of  the 
material  produced  is  extremely  varied  in  color  and  texture  as  well  as  quality, 
and  might  at  first  thought  seem  to  include  everything  desirable.  From  the 
almost  snow-white  granites  of  Bethel,  through  the  lighter  grays  of  Barre. 
Concord  and  Hallowell  to  grays  of  the  Vinalhaveu.  Hurricane  Islands.  Mt. 
Waldo,  and  other  parts  of  the  coast  of  Maine,  the  greenish  grays  of  Cape 
Ann,  the  blue  grays  of  Quincy  to  the  so-called  black  granites  (gabbros  and 
diaba.ses)  of  Addison  and  Tenants  Harbor,  there  is  a  constant  gradation. 
Beautiful  pink  and  red  varieties  suitable  for  either  building  or  monumental 
work  occur  in  many  instances,  the  nu)re  prominent  localities  now  worked 
being  near  Calais  and  Jonesboro,  Me.;  Dedham  and  Milford.  Mass.;  Stoney 
Creek,  Conn.;  and  in  Jefferson  county,  New  York. 

Passing  westward  the  next  occurrence  of  granitic  rocks  c>ccur  within  tlie 
glaciated  areas  of  Northern  Minnesota,  where  a  considerable  indu.stry  has 
been  developed  principally  in  the  vicinity  of  Watab  and  Kast  St.  Cloud, 
the  materials  being  coarse  building  granites  uf  gray  and  dull  red  color.  To 
the  southward,  in  St.  Francois  and  Iron  counties,  Missouri,  are  developments 
of  magnificent  coarse,  dull  red  building  granites  which  are  already  exten- 
sively utilized,  and  still  farther  south,  in  the  Hot  Spring  region  of  Arkansas, 
occur  the  locally  well-known  "Diamond  Jo"  granites  (elaeolite  syenites.) 
These  with  the  exception  of  local  developments  of  a  coarse  redstone  near 
Austin,  Tex.,  are  all  the  granitic  rocks  worthy  of  note  until  we  reach  the 
main  range  of  the  Rocky  Mountains  as  it  pa.sses  through  Colorado  and 
Wyoming.  .  The  country  from  here  westward  is  almost  infinitely  diversified 
and  it  is  unsafe  to  say  what  it  may  bring  forth.  I'ptodate  the  only  granitic 
developments  worthy  of  note  are  in  Colorado.  Utah  and  California.  It  is 
unfortunate  that  the  compilers  of  the  eleventh  census  should  have  become 
so  confused  in  their  work  as  to  give  no  satisfactory  statistics  of  this  branch 
of  the  industry-  in  these  regious.  It  can  only  be  said  that  in  California  and 
Colorado  in  particular  a  rapid  development  has  been  made,  and  while  the 
character  of  the  material  is  in  no  way  unique,  nor  different  from  that  of  the 
Appalachian  regions,  they  show  fine  grades  of  gray  granite  well  suited  for  all 
purposes  to  which  the  stone  is  usually  applied. 

As  with  the  granite  industry  marble  quarrying  has  reached  its  greatest 
development  along  the  Appalachian  chain.  Each  and  every  one  of  the 
states  along  this  line  is  capable  of  funushing  stone  of  this  type  suitable 
for  building,  monumental  or  decorative  work,  though  naturally  there  is  a 
wide  difference  in  the  relative  abundance  and  character  of  the  materials. 
The  earth-throws,  giving  ri.se  to  the  green  hills  of  Vermont,  converted  the  cal- 
careous muds  laid  down  in  Silurian  seas  into  crv  stalline  marbles  of  white,  blue 
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and  gray  colors  \%'hich  have  been  quarried  to  a  gradually  increasiug  extent 
since  17H5,  and  to-day  the  entire  (nitput  of  the  state  is  greater  hy  some  lu 
or  12  per  cent,  than  that  of  all  the  others  combined.  Next  to  X'erniont, 
Tennessee  is  the  leading  state  along  this  belt,  the  material  being  the  well- 
known  chocolate  and  pinkish  fossiliferous  stones  from  Hawkins  and  Knox 
counties  in  the  eastern  part  of  the  state.  New  York,  though  furnishing  a 
greater  variety  of  material  and  showing  a  larger  amount  of  invested  capital 
than  the  last,  .stands  but  third  in  the  list  so  far  as  value  of  annual  product  is 
concerned,  this  being  due  presumably  to  the  fact  that  much  of  the  .stone  here 
included  under  the  name  of  marble  is  used  mainly  for  building,  and  is  valued 
at  less  per  cubic  fool  than  the  purely  ornamental  grades.  The  coarse  white 
dolomitic  marbles  of  Westchester  county,  and  the  gray  magnesian  limestones 
of  St.  Lawrence  county  are  the  more  imporUxnt  of  the.se.  The  most  inter- 
esting of  recent  developments  is,  however,  that  in  Pickens  and  Cherokee 
counties.  Georgia.  While  the  census  returns  of  ten  years  ago  left  the  state  an 
entire  blank  so  far  as  marble  quarrying  was  concerned,  those  of  1H90  show 
an  invested  capital  of  nearly  two  and  one-half  million  of  dollars.  The 
stone  is  remarkable  for  its  coarseness  and  variety  of  colors,  and  is  equall)' 
well  adapted  for  general  building  or  decorative  work. 

From  Georgia  across  the  wide  plans  of  the  Mi.ssis.sippi  valley  to  Colorado 
and  Arizona  we  must  once  more  journey  before  limestones  of  such  color 
and  texture  as  to  deserve  the  name  marble  are  again  met  with.  Here  as  yet 
everything  is  purely  prospective.  Materials  of  the  highe.st  grades  are 
known  to  occur,  but  how  they  will  bear  development  remaitis  to  be  ascer- 
tained. Pitkin,  Larimer  and  Gunnison  counties  in  Colorado  show  ex- 
posures of  Paleozoic  limestones  sufficiently  metamorpliosed  to  yield  desir- 
able materials.  The  "onyx"  marbles  of  Arizona  are  in  process  of  develop- 
ment, and  beginnings  have  been  made  in  Ca.ssia  county,  Idaho.  California 
alone  of  the  states  west  of  the  Mis,sissippi  has  made  sufficient  progress  to 
receive  attention  in  the  eJeventh  census.  The  main  points  of  interest  are 
in  San  Bernardino.  Inyo  and  San  Luis  Obispo  counties,  the  materials  being 
serpentinous  limestone  (verd-autiques).  dolomites  of  white  and  clouded 
varieties  and  the  so-called  "onyx"  marbles  (travertines.) 

George  P.  Merrill. 

(TO    HE    L'ilXTINt'BU.J 


ELIvCTRICAL  NOMENCLATURE. 


THE  introduction  of  new  lines  of  thought,  new  theories,  new  principles 
and  new  practices,  appear  always  to  bring  with  thtni  new  languages  or 
modes  of  expression  peculiar  to  each  and  qnile  nustifying,  not  to  say 
out  landish,  to  those  not  familiar  with  them.  The  language  of  practical  elec- 
tricity is  among  the  class  that  may  be  marked  down  as  the  most  pu/./.h'ng 
and  vexing  that  amateurs  have  ever  before  been  compelled  to  wrestle  with. 
The  term  volt  is  the  one  most  commonly  met  with,  as  almost  every  reference 
to  electricity  in  the  daily  press,  or  elsewhere,  has  something  to  say  about 
volts,  as  for  instance  when  a  criminal  is  electrocuted  in  the  state  of  New 
York,  the  newspapers  tell  how  many  volts  they  hit  him  with,  which  forth- 
with sets  the  reader  to  wondering  what  is  meant.  We  might  explain  this 
way.  Suppose  we  had  a  botly  of  water  one  foot  deep,  to  the  bottom  4vf 
which  we  attach  a  hose,  with  a  three-fourths  nozzle,  and  play  the  .stream  on 
a  man  at  a  distance  of  say  four  feet.  He  would,  of  course,  know  that  he 
was  getting  dou.sed  with  a  stream  of  water,  but  it  would  have  no  other 
effect.  In  this  case  we  would  be  hitting  him  with  what  we  will  call  one 
volt  of  water,  but  he  would  not  mind  it  a  bit.  as  he  would  scarcely  know  he 
was  being  hit.  But  sup^xise  we  change  the  hose  from  the  one  foot  head  of 
water  to  one  of  200  feet  in  height  and  let  loose  on  our  imaginary  criniinal. 
This  time  we  hit  him  with  200  %'oUs  instead  of  one  as  before,  and  if  coji- 
.scious  at  all.  he  is  conscious   that  .something  has  hit  him  and  hit  him   hard. 

An  electrical  volt,  therefore,  means  the  measure  of  weight  or  pressure. 
The  greater  the  number  of  volts  the  greater  the  pressure  and  the  greater  the 
force  with  which  an  electrical  current  strikes ;  200  volts  is  not  a  very  strong 
electrical  current  as  1.700  or  more  volts  are  used  at  electrocutions,  accord- 
ing to  the  newspapers.  The  reason  of  it  is  that  such  |a  small  current  of 
electricity  is  used  the  work  must  be  done  under  great  pressure.  Now  if  we 
were  to  reduce  the  size  of  the  nozzle  to  that  of  the  electrical  wire,  we 
would  have  to  get  the  hose  vmder  a  head  of  2.000  feet  or  upward  to  have 
the  same  effect  as  the  three-fourths  .stream  under  200  feet  head.  So  small  a 
jet  of  water  under  sucli  a  pressure  might  have  no  effect  as  it  would  proba- 
bly fly  into   spray,  but  it  serves  to  illustrate  just  the  same. 

The  ampere  is  the  next  electrical  term  most  commonly  met  with,  and 
means  a  measure  of  quantity.  Thus,  for  instance,  if  we  cut  an  orifice  of 
one  foot  sfjuare  in  a  penstock  to  furnish  water  to  the  wheel,  we  give  it  one 
ampere  at'  water.  If  we  make  the  orifice  two  feet  square  we  give  the 
wheel  four  amperes  of  water,  and  if  it  is  made  four  feet  square  we  furnish 
sixteen  amperes  of  water  and  so  on  :  no  changes  having  been  made  in  the 
height  of  the  head. 

Now  then,  as  will  be  readily  understood  from  what  has  already  been  said, 
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if  we  have  a  head  of  water  one  foot  in  height,  and  an  opening  one  foot 
square  leading  to  the  wheel,  we  will  say  for  illustration,  that  we  have  sup- 
plied the  wheel  with  one  volt  and  one  ampere  of  energ\-.  If  the  opening 
is  made  one  foot  deep  and  two  feet  wide,  one  volt  and  two  ampere-s  of  en- 
erg^i'  are  supplied.  If  four  feet  wide  then  one  \olt  and  four  amperes  arc 
supplied.  If  we  raise  the  head  to  four  feet  and  leave  t!ie  opening  one  fwit 
stjuare,  four  volts  and  two  amperes  of  force  are  furni.shed.  If  head  i.s  raised 
to  sixteen  feet  then  we  have  sixteen  volts  and  four  ampere.s  of  force.  If 
the  opening  be  made  two  feet  square,  there  will  be  sixteen  volts  and  sixteen 
amperes  of  force.  These  cotnparisons  will  be  best  understood  when  it  is 
stated  that  as  the  height  of  a  head  of  water  is  quadrupled  the  flow  of  the 
water  is  doubled,  thus  ahead  t>f  sixteen  feet  will  discharge  twice  the  quan- 
tity of  water  that  an  eight-foot  head  will  through  the  same  sized  opening. 
To  ascertain  the  aggregate  energy  of  a  stream  of  water  flowing  from  a  pen- 
stock to  a  wheel,  we  nuiltiply  the  quantity  by  the  height  or  pressure.  In 
the  same  way  to  ascertain  the  aggregate  force  of  a  current  of  electricity  we 
multiply  the  number  of  volts  by  the  number  of  amperes.  There  are  other 
mystifying  electrical  terms  in  use.  hut  to  avoid  confusion  and  nausea,  it  is 
best  to  take  electrical  les.sons  in  homeopathic  doses. 


RAPIDITY  OF  MODERN  BriLDING. 


AS  an  illustration  of  the  rapidity  with  which  the  work  of  erecting  the 
exposition  buildings  is  being  pushed  ar  Jackson  park  it  may  he  stated 
that  on  March  i,  sketches  were  made  for  a  building  to  serve  as  permanent 
accomodations  for  the  Construction  Bureau,  the  Columbian  guards,  emer- 
gency hospital,  central  fire  alarm  service,  etc.  The  contract  was  let  on  April 
2,  and  on  April  30.  the  building  was  finished  and  occupied.  The  structure 
measures  200  by  300  feet,  is  covered  and  ornamented  with  staff,  and  is  sub- 
stantially put  up. 


CEMENT  FOR  REPAIRING  "STONE. 


TO  prevent  sandstone  from  crumbling  away,  a  quality  peculiar  to  Ohio 
sandstone,  in  some  exposed  places,  a  wash  is  recommended  nvade  of 
plaster  of  paris  colored  with  any  dried  paints  to  a  suitable  color,  then 
quickly  wet  to  a  paint  and  applied,  where  not  exposed  to  the  weather.  To 
repair  corners  a  cement  made  as  follows  is  recommended:  Dry.  clean,  fine 
sand  twenty  parts,  litharge  two  parts,  pulverized  lime  one  part.  Mix  with 
boiled  linseed  oil  to  a  thick  paste. 
M—Sttmt. 


THE  HENXESSV  MOXl^MENT. 


THE  inotuuueut  to  David  C.  Hennessy.  illustrated  on  the  opposite  page, 
was  unveiled  in  the  Metairie  Cemeten'  at  New  Orleans,  on  May  29. 
The  memorial  is  among  the  last  of  the  series  of  incidents  growing  out 
of  the  Mafia  Vendetta  League  in  that  city  that  culminated  in  the  death  ul 
Mr.  Henne^sy,  the  sumniiiry  slaughter  of  a  few  of  the  assassins,  and  the 
complications  with  Italy  that  grew  out  of  it.  For  these  reasons  the  monu- 
ment will  always  retain  an  interest  to  the  whole  people,  and  locall\ 
memorialize  the  reign  of  terror  that  wa.s  finally  strangled  through  the  efforts 
of  the  deceased. 

The  monument  is  of  HolUnvay  granite.  26  feet  high,  and  stands  on  a 
mound  four  feet  high.  The  base  of  the  shaft  is  seven  feet  six  inches  square. 
The  die  of  the  monument  is  highly  polished.  On  the  side  facing  the  main 
avenue  appears  the  coat  of  arms  of  Louisiana,  and  on  the  four  sides  are  the 
following  inscriptions : 

Front  ok  Tomb— David  C.  Heiniessy.  His  life  was  honorable  and  lirave.  His  fidelity 
lo  duty  was  sealed  with  his  death. 

Rn.MT  SroK  of  Tomh— Rrecled  by  his  comilrytnen,  May  29.  1H92. 

Rear  ok  To^ni— Mortally  wounded  !»y  assassins,  Oct.  15.  1S90.     I>ieil  Oct.  16,  iSgii. 

Lkht  ok  Tomb— Superiiitetideiit  of  New  OrleHU!*  city  polite  from  May  2.  1HH8,  t<i  Oot. 
16,  i.Hyjj.     Born  ill  New  Orleans. 

The  .shaft  is  surmounted  by  a  pall  or  mantle  and  a  police  belt  and  baton 
exquisitely  sculptured.  Four  beautiful  marble  vases,  three  feet  high,  are 
placed  one  at  each  corner    of  the  mound,  the  gift  of  Ex-Mayor  Shakspcare. 

It  is  one  of  the  handsomest  monuments  in  New  Orleans,  and  was  designed 
and  erected  by  Mr.  Albert  Weildcn,  of  New  Orleans,  who  received  the  c<mi- 
tract  on  December  28,  1M91. 

David  C.  Hennessy  was  born  in  New  Orleans  on  March  4,  1X57.  and  was 
in  his  34th  year  at  the  time  he  was  assassinated.  He  was  appointed  mes- 
.senger  in  1H70  by  General  A.  vS.  Badger,  who  was  then  in  command  of  the 
Metropolitan  police.  He,  gradually  arose  from  that  position  until  he  was 
appfjinted  detective.  He  w^as  afterward  placed  in  charge  of  Farrel's  police, 
and  was  superintendent  of  that  force  during  the  worlds  fair  held  in  New 
Orlean.s  in  i«S4-H5.  where  he  demonstrated  his  ability  by  capturing  several 
offenders,  who  committed  depredations  in  the  several  buildings  of  the  ex- 
position. He  was  appointed  chief  of  police  by  Mayor  Shak.speare  in  April. 
18SS,  and  was  elected  superintendent  of  police  when  the  police  board  was 
placed  in  power.  His  death  occurred  on  Oct.  16.  i8yo.  from  the  effects  of 
wounds  inflicted  by  mendiers  of  the  Mafia  on  the  night  previou.s.  while  on 
his  way  home,  at  the  corner  of  Oirod  and  Basin  streets. 
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TIky  stone  coins? 


IN  cutting  a  great  sewer  through  the  glacial  drift  on  which  the  cit>'  of 
Brooklyn  stands,  the  workings  in  some  cases  being  earned  down  for 
nearly  2cxx)  feet,  a  number  of  curiously  marked  stones  were  discovered 
that,  in  the  opinion  of  Francis  Worcester  Doughty,  are  archieological 
implements  and  coins.  Objects  bearing  undoubted  marks  of  human  work- 
manship have  been  taken  from  dnit  before,  stone  tools  and  weapons  having 
tieed  found  in  Ohio,  and  a  well  carved  statuette  in  Idaho,  but  nothing  before 
has  been  seen  that  would  pass  for  a  coin.  If  the  claims  are  well  founded,  it 
will  set  back  by  some  thousand  of  years  the  attainniejit  of  relative  civiliza- 
tion in  America,  and  will  confirm  the  gathering  proofs  of  immense  longevity 
for  the  human  race.  The  objects  found  in  Brooklyn  include  purple  slate, 
carved  in  the  form  of  the  human  head  and  of  various  animals,  both  existing 
and  prehistoric  types ;  also  objects  made  of  cast  iron.  One  of  these  repre- 
sented a  deer's  head,  remarkabh-  perfect,  and  had  a  horn  welded  in  the 
proper  place.  There  were  also  exhibited  at  Mr.  Doughty "s  lecture  a  number 
of  curiously-slmped  tablets,  some  of  l>aked  clay,  carved  and  painted ;  others 
of  a  mixture  of  iron  and  clay  (clay-iron  stone),  and  one  large  one,  covered  on 
one  side  with  a  substance  like  parchment,  and  painted.  On  all  these  tablets 
were  pictures  repre.senting  various  scenes,  together  with  certain  marks. 
which  the  speaker  predicted  would  be  ultimately  determined  to  the  either 
hierogl>phics  or  inscriptions  in  some  heretofore  inirecognized  language. 
One  carved  plate  of  ordinary  brownstoue  was  shown,  taken  from  the  drift  at 
Bay  Ridge,  which  bore  the  figure  of  a  bearded  man.  with  arms  amputated. 
The  collector  says  that  some  of  tlie  heads  exhibited  were  manifestly  those 
of  Indians,  others  bore  strongly-marked  Circassian  features  and  were 
bearded.  One  was  startling  in  its  resemblance  to  Assyrian  portraiture,  and 
o;hers  followed  the  cranial  outlines  of  heads  depictured  on  the  monuments 
of  the  mined  cities  of  Palenxue  and  Uxmal  in  Mexico  and  Yucatan. 
Phirtographs  of  recogni/.ed  prehistoric  stone  implements  were  also  exhibited, 
taken  from  various  depths  in  the  drift.  The  most  important  part  of  the 
address  was  that  which  went  to  slmw  the  comparative  relation  between  the 
objects  discovered  and  the  oldest  known  coins.  As  is  understood  b\'  numis- 
matist, the  earliest  coins  of  the  world  bear  symbolic  representations  of 
human  or  animal  form.s.  constituting  the  totems,  or  tribal  marks,  of  the 
communities  which  is-sued  them.  The  mo.st  rncient  of  the.se  marks  is  the 
colossal  human  head,  represented  both  singly,  as  the  Sphinx,  and  double,  a.^ 
the  Janus.  On  all  specimens  taken  from  the  drift,  excepting  the  tools,  the 
speaker  said  that  the  human  head  is  to  be  found  depicted  in  one  or  another 
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of  these  forms.  A  carved  stoiic.  represenlnig  a  colossal  head  in  profile  wilh 
a  pyramid  alongside  of  il.  was  exhibited,  also  a  smaller  specimen  of  the 
same  kind.  A  large  line  of  ancient  Roman  and  other  coins  was  shown,  all 
having  cuttings  in  the  edge  of  the  planchets,  which  it  was  claimed,  were 
not  mere  accieents,  but  intended  to  represent  the  human  mouth,  with  small 
holes  bored  in  proper  relative  positions  for  eyes,  the  whole  making  a  repre- 
sentation of  the  human  prrifilc,  following  the  symbolic  idea  on  the  objects 
taken  from  deep  deposits  of  drift.  Attention  was  called  to  the  existence  on 
the  earliest  coins  of  Rome  of  the  same  markings  as  tho.sc  on  objects  taken 
from  the  drift.  These  markings  have  never  been  described,  having  hereto- 
fore been  believed  to  be  of  accidental  occurance.  While  not  hazarding  the 
statement  that  they  have  a  lingual  significance,  the  speaker  believed  that 
such  was  the  case,  and  called  attention  to  the  fact  that  many  specimens  on 
which  they  occur  were  as  perfect  as  on  the  day  of  mintage,  which  precluds 
the  possibility  of  their  being  the  result  of  corrosion. 


WATKR  REQl'IRKD  TO  PRODUCE  A  HORSE  POWER. 


THE  wildest  ideas  often  prevail  concerning  the  amount  of  water  required 
to  produce  a  horse  power,  writes  Robert  Grimshaw.  The  trouble  is 
that  some  people  consider  that  height  of  fall  is  the  only  thing  to  be 
considered ;  others  that  amount  of  water  is  the  .sole  element  -  whereas,  as 
the  matter  of  fact,  both  are  equal  factors.  To  give  some  idea  of  the 
amount  of  water  that  is  needed  to  produce  one  theoretical  horse  power,  a 
lal!  of  one  foot  is  assumed  ;  and  it  may  be  mentionetl  incidentally  that 
the  weight  of  water  is  62  Vj  (not  623-^)  pounds  per  cubic  foot,  or  H' 3  pounds 
per  gallon.  This  being  the  case,  and  bearing  in  mind  that  it  takes  as 
a  nn'nimnm  to  ]>rodnce  one  horse  power,  33,otx>  pounds  of  water  every 
minute  falling  a  foot  high,  this  is  equivalent  to  a  mininnini  of  3,960 
gallons,  or  513.64  cubic  feet  per  minute,  falling  that  foot  high;  513.64  cubic 
feet  or  3.960  gallons  would  be  contained  in  a  box  eight  feet  on  a  side,  internal 
dimensions.  If  the  fall  were  five  feet  instead  of  one,  there  would  be  needed 
per  minute  only  792  gallons  or  102.73  cubic  feet,  which  would  be  held  by 
a  cubical  box  4.69  feet  on  the  side,  internal  measurement. 


A  MODEL  DISTRICT  ASSOCIATION. 


WORTHY  of  emulation  by  qiiarr)- -owners  in  other   districts  is  the 
Joint  Quarry-Owners'  Association  of  Southern  Ohio,  comprising;  all 
stotTt    districts  within  a  radius  of  sixty-five  miles  of  Porlsnioutli, 
O.,  and  embracing  in  its  entirety  the  freestone  district  described 
elsewhere.     The  following  declaration   issued  by  the  association  sets  forth 
plainly  the  intents  and  purposes  of  the  organization  : 

"The  object  of  this  association  shall  be  to  foster,  protect  and  promote  the 
welfare  and  interests  of  its  members;  to  inculcate  just  and  equitable  princi- 
ples of  trade,  to  acquire  and  disseminate  information 
to  the  quarr>'ing  industry'  of  this  district,  and  provtdc 
a  mode  of  harmonious  action  in  adjusting  differences 
between  members  and  their  customers  as  far  as  possi- 
ble, and  settle  disputes  between   members." 

One  of  the  objects  sought  for  in  this  organization  is 
a  uniformity  of  prices  and  one  of  the  rules  of  the  as- 
sociation is  that.  "The  market  value  shall  be  considered 
and  established  in  each  district  on  a  basis  of  delivery 
to  the  nearest  common  carrier,  and  adjusted  from  timt* 
A.«'AOEN,  pHK-s.  to  time,  as  the  association  may    see   proper,  or  deem 

best  for  the  advancement  and  general    welfare  of  the 
business.     When  to  be  delivered   to  any  point  beyond 
the  nearest  practicable  means  of  transportation,  and  in 
the  absence  of  a  contract  with  the  association,  the  act- 
ual cost  of  freights  is  added  to  the  price,  and  such  per  ^^^|^^ 
cent,  additional  as  may  be  proper  for  the  risks  assumed." 
Another  rule  which  in  the  opinion  of  the   average 
stone  dealer  will  be  honored  more   in  the  breach  than     ^^^^^1      -  ^^ 
in  the  obser\'ance. reads  as  follows ;  "In  nowise  shall  the     ^^^^  '' 
members  of  this  association  reflect  discredit  upon  the 
merits  or  quality  of  each  other's  stone.  e:icept  before  a 
meeting  of  this  association.     Neither  shall  they  in  sell         '^''^at'""  ""i*'-  ^'  •' 
ing  stone  in  opposition  to  each  other,  deviate    from  the  t-stablished  prices ; 
but  when  selling  in  opposition  to  .stone  quarried   outside  of  this  territory. 
or   by   non-members,   they  shall   be   guilty    of   no  offense   for  either  ad- 
vancing or  reducing  the  price,  provided  they  duly  notify  the  secretary  of 
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this  association,  giving   particulars,  within    three  days   from  time  of  such 
action." 

The  principles  last  mentioned  are  rcli^ionsly  observed,  the  only  breaches 
thns  far  occnrring  having  resulted   more  from   igno- 
j^^^^  ranee  of  necessarj'  procedure,  than   from    a   willful 

/  ^^  atlenipt   to   evade    the    b\ -laws.     A    comninnieation 

L^^^^  ^m  recently    received  from  the  secretary  contains  the  en- 

^T  s"^  couraging  information,    that  the  June  meeting   was 

.H^^/^  perfectly  harmonious  and  left  nothing  to  be  desired. 

J^^m^ ^  I^  the  quarry-owners   of  one  district  can  lay  aside 

^^^^^^  ^^^^      all  petty  grievances  and  let  up  on  the  "dog-eat-dog" 
^^^B^^^^^^^V     principle,  it  seems  as  if  those  in  other  districts  should 
^^^^^^^^^^r         do  as  well,  for  therein  lies  the  solution  of  the  great 
^^^^^^^  problem    confronting    producers    of     stone    to-day. 

District  orgaixizatiotis  first,  and  then  a  national  asso- 
ciation whose  meetings  shall  be  attended  by  delegates  from  the  district 
organizations,  will  go  a  long  way  toward  remedying  evils  patent  to  those  in 
the  trade.     It  is  a  "condition"  not  a  "theorv"  that  confronts  them. 


ROCKS  AT  THE  WORLD'S  FAIR. 


MARBLES,  agates,  jaspers,   onyx,   silicified  wood.   etc..  will  be  oflfered 
for  the  inspection  of  the  architect  and  decorator.     Numerons  machines 
and  tools  for  clianneling,  sawing,  lifting,  turning  and  polishing  gran- 
ites, .sandstone,  marble,  etc.,  will   be  collected  for  the 
purpose   of  demonstrating   the    facility    with  which 
great  masses  of  stone   are  transformed    into    useful 
and  ornamental    objects   and    made  suitable    for  the 
most  skilled  handicraft.     Sands  for  the  manufacture 
of  glass,  many  colored  clays,  and  kaolin  of  all  grades 
for  the    potter,    brickmaker,  porcelain   worker,  etc., 
polishing  substances,  whetstones,  hones  and  emeries, 
will  constitute  a  group  fof  unusual   interest    to  both 
the  student    and   manufacturer.     Asphaltic   and   ce- 
ment mixtures  and  artificial  stones,  which  have  made  .i<»n.v  miu.kk.trkas. 
the   pavements   of  Paris  and  the  capital  of  our  own 

country  superb  in  their  cleanliness  and  the  admiration  of  the  world,  will  bL- 
illustrated  in  all  their  multifarious  uses. 


MISSISSIPPI  RIVER  IMPR(.)VP:MKNT. 


r\  :i^ 


HK  growing  cleinaml  in  the  West  for  a  national 
policy  of  iniproN  ement  nf  our  interior  naviga- 
tion, and  the  increasing  liberality  of  Congress, 
in  its  appropriations  for  this  object,  are,  in 
themselves,  an  interesting  indication  of  a 
national  vigor  which  neglects  outside  and  in- 
ternational questions  to  devote  itself  to  thai  vast 
and  mighty  task  of  interior  development  which 
presents  nowhere  else  on  the  globe  such  strange 
exhibitions  as  in  the  I'nited  States.  The  seven-fold  increase  i\{  the  popula- 
tion and  the  doubling  of  the  number  of  states,  within  the  memory  of  persons 
still  living:  the  admission  of  six  new  states  between  February  1.SX9  and 
July  1X90;  the  construction  of  5.otK)  to  ro.ooo  miles  of  railway  every  year 
accompanied  by  the  spatiuing  of  wide  and  rapid  rivers  with  bridges  i,<xk)  to 
5.000  feet  in  length,  and  the  opening  up  of  the  treasure  deposits  in  the 
Rocky  Mountains,  are  some  of  the  products  of  this  development,  and  the 
growth  of  our  domestic  interchange  to  an  estimative  value  of  .^o  billion 
dollars,  is  part  of  what  we  have  to  show  for  our  work.  The  time  will  come 
when  we  will  take  a  larger  part  in  l!ie  course  of  affairs  outside  our  i»wn 
boundaries ;  indeed,  the  meeting  of  a  Pan-American  conference  at  Wash- 
ington, the  formal  incorporation  of  reciprocity  with  the  Spanish-American 
countries  south  of  us  into  our  foreign  commercial  relations,  and  the  com- 
mencement of  the  work  of  constructing  a  ship  canal  through  Nicaragua  by 
an  Atnerican  company,  are  indications  that  the  time,  if  not  already  here,  is 
close  at  hand.  But  there  is  no  other  country  in  the  world  whose  j>eople 
have  so  much  to  do  at  home,  as  ours,  and  although  much  has  been  accom- 
plished in  the  last  three-score  of  years,  so  much  yet  remains  to  be  accom- 
plished that  our  domestic  policies  must  continue  to  dwarf  our  foreign 
jjolicies  for  a  score  of  years  to  come- 

It  b  not  surprising  that  the  question  of  transportation  occupies  so  im- 
]K>rtant  a  position  in  our  schedide  of  domestic  economies — for.  in  addition 
to  the  enormous  ara<mtit  of  indi\idual  traveling  we  do,  it  is  twenty-five 
degrees  of  latitude  from  our  northern  to  our  southern  boundar>*.  and  forty 
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degreeH  of  longitude  measured  across  the  cfiuiitr>  fnuu  the  Atlantic  to  the 
Pacific  ocean  ;  and  the  great  variety  ufi-)roducts  yieldetl  by  the  area  in- 
closed within  these  vast  limits  demands  an  interchange  traffic  of  prodigious 
proportions.  We  have  in  the  Mississippi  Valley  alone  i5.ooc^  miles  of  navi- 
gable water-way,  which  we  have  reinforced  with  over  loo.cxxi  miles  of  rail- 
way— and  yet,  a  good  crop  of  grain  in  the  West,  together  with  a  large  crop 
of  cotton  in  the  Southwest,  reminds  us  that  our  transporting  system  is  still 
deficient,  since  millions  of  tons  of  farm  produce  must  wait  for  weeks  and 
months  before  it  can  be  carried  to  market.  It  is  a  matter  of  no  greater  im- 
portance to  farm  products  that  they  shall  have  access  to  markets  than  that 
ihey  shall  be  carried  at  low  rates — for,  while  the  freight  charge  on  a  ton  of 
manufactures  worth  $500  to  $5,000  is  a  very  small  percentage  on  its  value, 
the  freight  charge  on  a  ton  of  farm  produce  worth  only  $50  to  %2^q  is  a  very 
large  proportion  of  its  value  ;  and  when  it  is  considered  that  42.000,000  of 
the  52.807,000  bushels  of  wheat  raised  in  Indiana  la.st  year  ;  48,000,000  of 
the  55,000,000  bushels  raised  in  Minnesota;  47,800,000  of  the  54,800.000 
bushels  raised  in  Kansas;  7H,(.>oo.o{x:j  of  the  8 j, 000,000  bus!iels  rai.scd  in  the 
two  Dakotas,  and  smaller  proportions  of  the  crop  raised  in  the  other 
agricultural  states  of  the  Central  West,  together  with  1  ,oof:),ooo,oo(j  bushels 
of  com.  either  in  the  form  of  grain  or  converted  into  live  animals,  meats 
and  dain,'  products — that  all  thi.s  ma.ss  of  cheap  and  bulky  freights  has  to 
be  carried  800  to  2.000  miles  to  points  of  consumption  and  exportation  iti 
the  Atlantic  states,  it  is  not  strange  that  the  questiim  of  carrying  rates 
should  have  become  one  of  .such  intense  concern  in  the  West,  and  that 
arbilrar>'  legislation  should  sometimes  be  resorted  to  in  the  attempt  to 
solve  it. 

But  there  is  no  need  for  a  resort  to  violent  legi.slation,  nor  direct  legisla- 
tion of  any  kind,  to  secure  cheap  freight  rates  for  the  farm  products  of  the 
West.  The  object  can  l>e  attained  more  efFeclually  in  an  indirect  way — by 
an  improvement  of  the  15,000  miles  of  natural  navigable  water\vays  of  the 
Missi.ssippi  Valley.  Water  carriage  is  cheaper  than  rail  carriage — indeed,  it 
is  the  cheapest  of  all  methods  of  transportation  ;  and  the  more  safe  and 
easy  water  carriage  is  made  for  large  cargoes  in  a  single  vessel,  or  tow,  the 
nearer  transportation  is  brought  to  the  ideal  minimum  of  cost.  Recogniz- 
ing this  economic  fact,  and  making  il  the  starting  ]ioint  of  a  wi.se  and  be- 
nign policy  for  a  reduction  of  freight  charges  on  the  internal  traffic  of  the 
country,  the  government  has  selected  the  great  parent  river  of  the  Central 
West  as  a  subject  for  systematic  improvements,  which  shall  afterward  be 
extended  to  its  affluents  in  twenty-two  states,  A  large  part  of  the  com- 
merce of  these  states  flows  naturally  into  the  parent  stream,  and  the  bene- 
fits of  an  inrprovement  would  reach  even  that  portion  of  their  commerce 
which   moves   in   other  directions  ]>y   rail — for  there  is  tio  phenometiou  iti 
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transportation  which  observant  railroad  men  themscK  es  are  more  prompt 
to  discern  and  admit  than  the  effect  of  a  navigable  waterway,  river,  or 
caual,  in  cheapening  carrying  rates  by  rail  as  well  as  by  water,  and  on  lines 
perpendicular  as  well  as  parallel  to  the  railway  lines  of  transit. 

In  a  good  stage  of  water,  freight  is  carried  on  the  Ohio  and  Mississippi 
rivers  at  a  charge  of  $3  a  ton  for  a  distance  of  1,200  miles,  while  the  aver- 
age rate  by  rail  on  all  the  roads  in  the  United  States  for  1890  was  .941  of  a 
cent  per  mile  per  ton.  or  $11.28  for  1.200  miles;  and  if  a  general  and 
thorough  improvement  of  the  interior  water\vays  should  cheapen  by  oulv 
one-fourth  the  canning  charges  on  the  250,000,000  tons  of  freight  moved 
in.  into  and  from  the  Mississippi  Valley  ever>'  year,  the  saving  would  pay 
the  cost  of  securing  it  twice  over  ever>'  year.  It  may  be  said,  then,  that  a 
government  which  finds  its  reason  of  existence  and  maintenance  in  the 
well-being  of  the  people  cannot  find  a  better  subject  to  exercise  its  functions 
upon  than  the  task  urged  alike  by  national  and  economic  considerations 
of  encouraging  intercommunication  between  its  people  by  increasing  the 
capacity  of  the  natural  agencies  of  such  intercommunication.  It  could 
construct  railways  of  its  own  to  compete  with  the  like  agencies  owned  and 
operated  by  private  corporations  ;  but  this  would  bring  it  in  business  con- 
flicts with  its  own  citizens  and  expose  it  to  tlie  complaint  of  invading  a  field 
hitherto  left  to  individual  enterprise  and  effort.  The  navigable  rivers  of 
the  country  are  its  own.  or  rather,  the  property  of  the  people,  and  not  only 
may  it  facilitate  and  cheapen  the  navigation  of  them  and  thereby  .secure 
something  like  an  imperial  authority  over  the  carrying  charges  on  its  vast 
interna!  traflRc.  and  use  it  for  the  welfare  of  the  people,  but  it  can  do  this  at 
a  cost  much  smaller  than  that  of  a  system  of  imperial  railways.  If  there 
are  reefs  and  snags  in  a  river  which  obstruct  the  movement  of  vessels,  the 
government  is  well  engaged  in  removing  them.  If  there  are  shoals,  over 
which  vessels  cannot  pa.ss  with  full  cargoes,  it  may  dredge  and  deepen  them. 
If,  in  places,  the  water  is  spread  over  too  wide  surface,  it  may  conipre.ss  it 
within  a  smaller  area.  If,  in  other  places,  the  current  impinges  .so  strongly 
against  the  bank  as  to  eat  it  away,  causing  the  river  to  move  in  that  direc- 
tion, it  may  arrest  the  movement  by  revetments  which  present  a  rock-facing 
for  the  stream  to  exhau.st  its  gnawing  habit  upon.  In  prosecuting  this  task 
it  has  divided  the  Missis.sippi  into  three  .section.s — the  first  extending  from 
the  Falls  of  St.  Anthony  to  the  mouth  of  the  Illinoi.s,  a  distance  of  768 
miles ;  the  second  extending  from  the  mouth  of  the  Illinois  to  the  mouth  of 
the  Ohio,  a  distance  of  2^2  miles;  and  the  third  extending  from  the  mouth 
of  the  Ohio  to  the  Oulf,  a  distance  of  1,152  miles.  The  upper  section  is  in 
charge  of  Major  A.  Mackenzie,  Corps  of  Engineers.  U.  S,  A.,  stationed  at 
Rock  Island;  the  middle  .section  in  charge  of  Major  A.  M.  Miller,  stationed 
at  St.  Louis,  and    the  lower   .section   is    in  charge  of  the  Mis.sissippi  Riv*fr 
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Fiffure*  1  ond  i  ahovi  the  river  from  Calico  Island  to  Sulphur  Springit.  Vig.  i  being:  the  river  as  U 
«ai»  in  t'<K(^,  and  Fig.  i  as  in  1S91  Comparisons  will  show  the  deposition  of  detritus  caused  by  the 
hunllt*.  whrrr  Xht  I>«i4  from  the  channel  have  been  thrown  agaiiiat  the  .shuneji.  Figures  3  and  4  6how 
the  rivrr  from  Pulltight  to  Honictail :  Fig.  3  as  it  was  in  iH^,  and  Fig.  4  as  in  iSqi. 


Fi«,  3. 
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Commission,  with   Capt.   Palfrey   stationed  at   St.  Louis   as  secretan-  and 
executive  officer. 

The  object  of  improvement  work,  as  briefly  stated  by  Major  Miller,  is  to 
obtain  a  minimum  depth  at  low  water  of  six  feet  from  the  mouth  of  the 
Illinois  river  to  St.  Louis,  a  distance  of  41  miles,  and  eight  feet  from  St. 
Louis  to  the  mouth  of  the  Ohio,  a  distance  of  i^i  miles,  tlie  natural  depth 
at  low  water  being  in  many  cases  from  3>^  to  4  feet,  and  the  plan  of  im- 
provement contemplates  a  reduction  of  the  river  to  an  approximate  width 
of  2,500  feet  below  St.  Louis,  the  natural  width  being  in  many  ca«es  from 
I  to  1  >^  miles,  and  the  protection  of  the  alluvial  banks  from  erosion.  The 
river  itself  is  made  to  do  its  part,  and  the  chief  part,  in  this  work,  which 
consists  in  building  up  new  banks  with  solid  matter  taken  from  the  stream 
by  means  of  hurdles  and  revetment.s.  It  is  sometimes  disparagingly  as- 
serted that  the  great  rivers  of  the  Central  West  are  addicted  to  the  bad 
habit  of  dr^nng  lip  in  the  summer,  and  becoming  worthiest.  But  the  truth 
is,  that,  even  in  the  seasons  of  lowest  water,  there  is  an  ample  supply  of 
water  in  the  Mississippi  from  St.  Paul  to  New  Orleans,  and  in  the  Ohio 
from  Pittsburg  to  Cairo,  for  purpo.ses  of  easy  and  safe  navigation,  if,  instead 
of  being  spread  over  the  wide  natural  area,  it  were  contracted  within 
narrower  channels.  One-half,  sometimes  three-fourths  of  the  water,  lies 
behind  and  around  .sand-bars  in  a  semi-stagnant  condition,  and  useless.  If 
it  can  be  prevented  from  wandering  into  these  places,  and  forced  to  flow  in  a 
plain,  unobstructed  channel,  the  stream  will  do  its  own  dredging,  or  a  large 
part  of  it,  .scouring  its  bottom,  removing  bars,  and  affording  a  sufficient 
depth  of  water  for  na'  igatiou,  even  in  the  lowest  stages,  and  the  govern- 
ment engineers  report  that  wherever,  even  in  the  most  difficult  places,  the 
appropriations  by  Congress  have  been  liberal  enough  to  permit  them  to 
complete  an  improvement  by  continuous  work,  a  permanent  deepening  has- 
been  effected.  The  bars  at  Horse  Tail,  Pulltight,  Jim  Smith's  and  Turn 
Hollows,  a  s!iort  distance  below  St.  Louis,  over  which  the  water,  in  low 
seasons,  formerly  shrunk  to  a  depth  of  4%  feet,  and  which  offered  harass- 
ing obstructions  to  the  vast  river  traffic  between  that  city  and  the  South, 
have  been  cut  away  until  there  is  now  a  stage  of  six  to  eight  feet  on  them 
in  the  low  sea.son.  and  at  several  points  on  the  upper  section  of  the  river, 
between  St.  Paul  and  Keokuk,  shoals  have  been  deepened  from  two  feet  to- 
four,  and  from  three   feet  to  five. 

The  Upper  Mississippi  from  the  niouth  of  the  Missouri  to  the  Falls  of 
St.  Anthony  is  .so  different  from  the  lower  part  of  the  stream  from  the 
mouth  of  the  Missouri  to  the  Gulf,  that  the  lower  section  is  more  like  the 
Mi.ssouri  than  the  upper  section  of  the  Mississippi,  and  there  is  no  small 
show  of  warrant  for  the  claim  that  it  is  the  Missouri  river,  not  the  Mis.sis- 
sippi,  that  flows  to  the  Gulf,  and  the  Mississippi  that  empties  into  the  Mis- 
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-souri  21  miles  above  St.  Louis.  The  difference  requires  a  radical  difference 
of  treatment  in  the  euj^ineering  constructions  for  controlling^:  the  current. 
There  is  little  solid  matter  carried  in  the  upper  river  and  it  is  not  subject  to 
the  enormous  flood;-  that  constitute  a  regular  annual  phenomenon  in  the 
Lower  Mississippi.  The  obstructions  above  the  mouth  of  the  Missouri  con- 
sist of  sand-bars  which,  in  the  low  season,  wicieti  out  so  as  to  occupy  half 
the  river  area,  and  make  the  channel  tortuous  and  difficult  to  follow.  The 
usual  treatment  is  to  construct  dams  almve  the  shoal  places  so  as  to  throw 
nearly  the  entire  bcxly  of  water  into  a  channel  of  about  r.So^  feet  wide. 
These  dams  built  of  rock  or  mattress  work  are  laid  without  difTiculty  when 
the  river  is  low,  and,  having  no  great  floods  to  encounter,  arc  seldom  broken. 
The  banks  are  not  subject  to  the  destructive  erosion  which  is  one  of  the  in- 
coiTigible  habits  of  both  the  Missouri  and  the  Lower  Missi.ssippi,  and 
revetments  are  therefore  rarely  necessary.  The  chief  part  of  Upper  Missis- 
sippi tonnage  consists  of  lumber  tows  and  rafts  which  float  with  the  current. 
and  the  lumbermen  declare  that  the  worst  dangers  they  have  to  meet  are 
not  the  natural  impediments  of  reefs  and  bars,  but  the  artificial  ones  of  rail 
road  bridges  against  whose  frequent  piers  their  lows  and  rafts  are  in  peril 
of  going  to  pieces.  These  obstructions  are  so  formidable  that  it  is  fre 
quently  necessary  for  the  towing  steamer  to  go  to  the  bank  above  a  bridge, 
divide  her  tow  in  two  or  three  parts,  and  take  one  through  the  opening  at  a 
time — a  process  which  causes  considerable  delay  and  expense,  when  it  is 
considered  that  there  are  five  or  si.\  bridges  to  be  encountered.  One  of  the 
most  important  improvement  works  on  the  Upi>er  Mississippi  was  required 
at  the  mouth  of  the  Des  Moines,  where  a  .stretch  of  rapids  12  miles  in 
length  presented  a  most  annoying  obstruction  to  navigation.  The  plan  de- 
cided on  provided  for  the  buihling  <»f  a  ckjsetl  canal  eight  miles  long,  and 
the  cutting  of  an  open  channel  in  the  rock  bed  of  the  river  over  the  re- 
maining four  miles  of  rapids.  This  canal  was  begun  in  1JS66  and  opened 
in  1^77.  the  cost  of  the  work  having  been  $4,538,000  to  1890.  The  r^-port 
of  Mayor  Mackenzie  shows  that  the  canal  was  open  for  navigation  during 
the  year  1.S90,  234  days,  iti  which  time  there  pa.ssed  through  it  87S  steamers 
and  357  barges,  carrying  i5.>!oi  pas.sengers.  45.217  tons  of  merchandise,  and 
364,878  bushels  of  grain,  and  in  addition  to  this,  193.000.000  feet  of  luuber, 
37.000,000  feet  of  logs,  S7,oof-\cxK)  shingles  and  59,o<x),ooo  laths. 

Below  the  mouth  of  the  Missouri,  the  improvement  work  consists  of  re- 
vetment of  the  alluvial  banks  to  protect  them  from  ero.sion.  and  dykes, 
hurdles  and  mattresses  for  the  contraction  of  the  channel  to  one-half  its 
natural  width.  The  revetment  is  effected  by  weaving  mattresses  of  willows 
on  the  deck  of  a  mat  boat,  laying  them  along  the  bank  where  the  current 
sets  against  it,  and  covering  them  with  rock.  When  this  work  is  well  done, 
it  is  generally  permanent  and  effectual.     The  dykes  fur  narrowing  the  chan- 
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nel  are  made  of  piles  driven  in  rows  from  the  bank  into  the  river  and  in 
lines  perpendicular  to  the  channel.  These  are  driven  or  sunk  into  the  bed 
of  the  river  to  a  safe  depth,  and  additionally  secured  by  a  foundation  of 
mattress  work  laid  round  them  and  loaded  w^ith  rock.  The  spaces  between 
the  piles  are  filled  with  willow  matting,  the  object  being  to  arrest  the  solid 
matter  in  the  stream,  and  cause  it  to  precipitate,  and  thus  gradually  build 
up  a  new  bank.  This  solid  matter  is  so  great  in  quantity  that  sometimes 
the  new  bank  is  built  in  three  years,  the  river  itself  doing  the  larger  part 
of  the  task,  and  furnishing  the  material  for  its  enthrallment.  In  many 
cases,  large  and  valuable  areas  of  very  productive  land  are  made  between 
the  new  bank  and  the  old  one,  which,  by  the  law  of  riparian  rights,  go  to 
the  owners  of  the  adjoining  property. 

As  an  accessor}'  to  the  work  of  permanent  improvement,  dredge  boats 
and  .snag  boats  are  constantly  patrolling  the  river,  in  the  low  water  season, 
deepening  the  channel  where  it  is  temporarily  clogged  with  deposits  of  sand 
mud.  pulling  out  snags  from  the  bottom  of  the  river,  cutting  down  leaning 
trees  on  the  bank,  and  breaking  up  the  drift  piles,  lodged  around  bars  and 
other  obstructions.  How  important  this  business  is  may  be  inferred  from 
Mayor  Miller's  statement  that  there  were  3,450  snags  pulled  out,  21,316 
trees  cut,  and  37  drift  piles  removed  between  Augu.st.  1896,  and  March, 
1891  :  and  how  valuable  it  is  will  be  understood  when  it  is  stated  that  the 
sinking  ot  vessels  by  striking  snags  made  fast  in  the  bed  of  the  river,  once 
a  frequent  occurrence,  is  now  .seldom  heard  of. 

D.  M.  Grissom,  C.  E. 
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MECHANICAL  AND  POTENTIAL  ENERGY. 


ECHANICAL,  t-'nergy  is  the  capacity  of  any  element  that  may  he 
used  for  performing  useful  work  under  certain  conditions.  This 
may  be  considered  under  two  heads :  first,  the  actual  energy-  that 
the  element  may  possess  ;  and  second,  the  net  amount  that  may  be 
realized  from  it.  Thus  a  cubic  foot  of  water  may  possess  an  energy^  eijual 
to  635^  pounds,  but  in  order  to  realise  power  from  the  same  certain  condi- 
tions must  be  complied  with,  and  then  not  all  that  energy  under  an> 
condition  can  be  realized  ;  and  the  net  amount  of  useful  elTect  that  may  be 
realized  is  sometimes  termed  the  potential  energy.  Thus  a  weight  of 
100  pounds  may  be  said  to  possess  an  energ>'  etiual  to  that  amount,  hni 
the  potential  energy-  that  may  be  derived  from  it  will  depend  entirely  upon 
the  distance  through  which  it  is  moved.  A  weight  of  100  pounds  resting 
upon  the  earth  has  no  available  power,  yet  if  the  same  be  elevated  a  certain 
distance  from  the  earth  and  allowed  to  descend,  its  mechanical  energy  is 
equal  to  the  product  of  its  weight  into  the  distance  through  which  it  moves, 
and  its  potential  energy  or  net  power  is  less  than  the  mechanical  Ity  what- 
ever resistance  is  offered  in  its  application.  If  the  weight  of  kjo  pounds 
be  elevated  50  feet,  then  it  possesses  a  mechanical  energy  equal  to 
50>  100=5,000  foot  pounds,  but  should  there  be  a  loss  in  friction  or  other- 
wise of  lOo  pounds,  then  the  potential  energy  would  only  he  equal  to 
5.000 — 100=4,500  foot  pounds. 

The  same  is  true  with  water.  Take  for  example  a  reservoir  containing 
i,ooo.c<x)  cubic  feet  of  water,  situated  at  an  elevation  of  ic.xj  feet  from  its 
center  of  gravity,  to  the  point  where  it  falls.  Now,  as  one  cubic  foot  of 
water  weighs  62  y^  pounds,  it  is  evident  that  the  whole  mechanical  energy 
of  that  amount  of  water  is  equal  to  62.5  >  1,000,000^-62.500,000  foot  pounds, 
and  it  makes  no  difference  whether  the  whole  is  applied  in  one  hour  or  one 
day  the  mechanical  energy  in  the  aggregate  is  the  same.  But  if  the  water 
in  de.scending  meets  with  resistance  either  by  the  friction  in  the  pipe  or 
conduit  through  which  it  passes,  or  is  applied  in  any  manner  for  operating 
machinery  by  any  motor  that  will  only  return  in  u.seful  effect  So  per  cent. 
of  the  mechanical  energy-,  then  the  potential  energy  will  be  reduced  to  So 
per  cent,  of  the  mechanical.  Hence  the  necessity  where  a  given  amount 
of  water  is  required  to  be  delivered  through  long  conduits  in  a  given  time 
of  providing  sufficient  area  to  avoid  unnece.s-sar)  loss  by  friction,  for  it  must 


«5S 


MECHANICAL  AXD  POTENTIAL  ENERGY 


be  remembered  thai  the  smaller  the  conduit  the  greater  the  velocity  of  the 
water,  and  the  greater  the  velocity  of  the  water  the  greater  the  loss  by 
friction.  While  it  has  been  shown  that  the  quantity  of  water  discharged  in 
L-qual  times  under  the  same  head,  through  different  sized  aj)ertures  in  a  thin 
plate  or  pipe,  not  exceeding  tiivo  or  three  diameters  of  the  aperture  in 
length  are  to  each  other  as  their  areas,  the  same  is  not  true  where  the  dis- 
charge is  through  pipes  or  conduits  of  greater  lejigth.  Thus,  if  an  aper- 
ture in  the  bottom  of  a  reserv'oir  one-inch  square  will  discharge  20  cubic 
feet  of  water  per  minute,  another  containing  an  area  equal  to  two  square 
inches  under  the  same  head,  will  <ltscharge  40  cubic  feet  of  water  in  the 
same  time  and  under  the  same  conditions.  Again,  the  quantity  of  water 
discharged  in  equal  times  by  the  same  sized  aperture,  under  different  heads 
is  in  proportion  to  the  square  roots  of  the  conespoiuling  heights.  There- 
fore, if  the  discharge  of  water  through  an  aperture  of  one  square  inch, 
under  four  feet  head  be  6.68  cubic  feet  per  minute,  the  same  sized  opening 
under  nine  feel  head  will  discharge  a  quantity  in  proportion  to  the  square 
of  their  respective  heads.  Now,  the  square  root  of  four  is  two  and  the 
square  root  of  nine  is  three.     Hence,  2:3  ::6.6H:  10.02  cubic  feet. 

Tlie  same  is  Inie  with  the  spouting  velocity  or  the  force  with  which  it  is 
discharged,  which  is  generallj' computed  in  feet  per  second,  and  if  the  spout- 
ing velocity  under  four  feet  head  is  found  to  be  16.04  feet  per  .second,  then 
the  same  velocity  under  16  feet  head  would  be  2:4 ::  16.04:. ^2.08  feel  per 
second.  While  it  has  been  found .  that  in  hori/.ontal  tnbes,  not  exceeding 
three  or  four  diameters  of  the  aperture,  the  di.scharge  is  sensibly  increased, 
Ijcyond  thai  length  it  begins  to  decrease,  and  the  greater  tlie  length  of  the 
pipe  or  conduit,  the  diameter  being  the  same,  the  greater  the  dinnnutioii 
of  the  discharge,  and  that  the  disharges  made  in  equal  times  by  horizontal 
pipes,  of  different  lengths  and  of  the  same  diameter,  under  the  same  head, 
are  to  each  other  in  iheiuYcnse  ratio  of  the  square  root  of  their  length. 

Now,  as  the  theoretical  di.scharge  is  to  the  real  as  1.63.  it  follows  lliat  all 
pipes  and  conduits  sliould  be  large  enough  to  compensate  for  this  difference. 
For  while  we  found  that  a  conduit  of  not  more  than  from  three  to  four  inches 
diameter  in  length,  will  discharge  under  four-foot  head  6.68  cubic  feet  of 
water  per  minute,  for  each  square  inch  of  sectional  area,  yet  the  real  dis- 
charge is  not  over  63  per  cent.,  or  about  4.20  cubic  feet.  Therefore,  in  the 
construction  of  conduits  of  different  lengths,  the  sectional  area  should 
always  be  calculated  from  the  real  quantity  of  water  discharged,  and  the 
potential  energy'  that  may  be  obtained  will  depend  upon  the  manner  in 
which  it  is  applied,  but  with  the  best  wheels  it  is  doubtful  whether  over 
80  per  cent,  is  obtained.  But  the  same  laws  that  apply  to  horizontal  con- 
duits cannot  be  applied  to  those  which  are  perpendicular  or  nearly  so,  for 
while  the    quantity  of  .water  discharged  by   the  former  decreases  as  the 
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length  increases,  the  discharge  from  the  latter  increases  as  the  length  and 
the  quantity  of  water  discharged  through  conduits  that  are  perpendicular, 
or  nearly  so,  with  the  same  diameters,  but  of  different  lengths,  are  in  pro- 
portion as  the  square  root  of  their  lengths. 

The  steam  engine  and  boiler  is  another  practical  illustration  of  mechanical 
and  potential  energy.  The  boiler  may  contain  a  mechanical  or  stored  energ>'' 
equal  to  a  pres.sure  of  60  pounds  to  the  square  inch,  but  if  the  manner  in 
which  the  steam  is  conducted  to  the  engine  is  such  that  the  pressure  in  the 
cylinder  is  reduced  to  50  pounds,  then  the  potential  energy  is  reduced  to 
that  amount,  and  if  by  friction  or  other  cause  that  energy  is  further  reduced 
then  the  whole  potential  energy  of  the  boiler  amounts  to  no  more  than  the 
actual  power  that  is  transmitted  to  the  machinery,  and  while  the  whole 
mechanical  energy  in  the  boiler  may  be  estimated  at  60  horse  power  yet  not 
more  than  one-half  or  two-thirds  of  that  power  may  be  had  in  potential 
energy  x)r  useful  effect.  Although  the  discharge  of  steam  through  pipes  is 
not  governed  by  the  same  laws  as  water,  yet  the  loss  by  friction  and  con.se- 
quent  loss  in  pressure  by  conducting  it  through  long  pipes  of  small  diameter 
is  very  similar,  and  while  the  friction  of  steam  is  less  than  water,  owing  to 
its  less  den.sity,  yet  with  pipes  of  the  same  diameter  and  length  the  friction 
is  directly  in  proportion  to  its  density.  Hence,  it  is  quite  as  important  that 
the  pipes  which  conduct  the  steam  from  the  boiler  to  the  engine  should  be 
.•sufficiently  large  to  avoid  friction  and  loss,  as  those  of  the  conduit  to  conduct 
the  water  to  the  wheel. 

C.  R.  Tompkins,  M.  E. 


PRACTICAL  DISCOVERIES  IN  MOLECULAR  PHYSICS. 

WITHIN  the  two  years  past  an  entirely  original  investigator  in 
electrical  fields,  Mr.  Nicola  Tesla,  has  made  discoveries  that  are 
startling  in  their  significance  of  great  powers,  that  as  foreshadowed 
will  soon  be  harnessed  to  the  work  of  man.  His  experiments 
have  already  demonstrated  that  light  without  heat  only  remains  as  a 
mechanical  problem.  W.  E.  C.  Gordon,  in  the  Nineteenth  Century,  reviews 
the  work  of  Mr.  Tesla,  and  also  gives  such  explanations  of  phenomena  as 
to  make  it  understood  in  the  popular  sense. 

Mr.  Tesla  is  a  young  electrician,  bom  at  Rieka,  on  the  border  of  Monte- 
negro, but  for  a  couple  of  years  has  been  a  resident  of  this  country'.  His 
researches  not  only  include  the  relations  between  light  and  electricity,  but 
between  matter  and  motion : 

The  tendency  of  modern  science  is  to  remove  day  by  day  the  barriers  be- 
tween its  branches.  Our  views  of  the  phenomena  of  light  and  heat,  of 
electricity  and  magnetism,  and  even  of  matter  and  motion,  are  rapidly 
merging  into  one  general  theory--  of  molecular  physics,  which  is  perhaps 
best  expressed  by  the  vortex  theory  of  Sir  William  Thomson. 

According  to  this  theory,  the  whole  of  every  part  of  space  is  filled  with  a 
fluid  called  ether,  almost  infinitely  elastic.  The  historic  experiments  of 
Faraday,  interpreted  by  the  mathematical  researches  of  Clerk  Maxwell,  have 
demonstrated  almost  beyond  doubt  that  the  same  ether  whose  waves  carr>' 
light  and  heat  from  the  sun  and  stars  to  the  earth  also  carries  the  waves  of 
electric  and  magnetic  induction  which,  as  the  daily  experiments  at  Kew 
Obser^•ator>'  show,  follow  each  outburst  of  solar  activity. 

Sir  William  Thomson  holds  that  all  that  which  we  know  as  matter 
consists  of  vortices  or  whirlpools  of  this  ether,  which,  from  their  rapid 
rotating  motion,  resist  displacement,  and  therefore  show  the  common  prop- 
erties of  hardness  and  strength  in  the  same  way  as  a  spinning  top  or  gyro- 
scope tends  to  keep  its  axis  in  a  fixed  direction.  But  whether  the 
molecules  or  particles  of  what  we  know  as  matter  are  independent  mat- 
ter, or  whether  they  are  ether  whirlpools,  we  know  that  they  keep  up  an 
incessant  hammering  one  on  another  and  thus  on  everything  in  space. 

Profes.sor  Crooks  has  shown  that  the  forces  contained  in  this  bombard- 
ment are  immensely  greater  than  any  forces  we  have  yet  handled,  manj' 
millions  of  horse-power  being  contained  in  an  ordinary  room.  Owing, 
however,  to  the  forces  being  in  every  po.ssible  direction  they  neutralize 
i6o 


rk.iCTIC.tL  DISCOl'Ek/LS  /.V  MOLliCULAI^  PHYSICS. 


i6r 


each  other,  and  no  result  of  them  is  perceivable  to  our  senses;  but  if  ever 
we  discover  how  to  so  direct  their  courses  as  to  send  tlie  majority  of  them 
in  the  same  direction,  we  shall  have  at  our  disposal  forces  as  much  exceed- 
ing any  we  are  now  acquainted  with  as  the  blow  struck  by  bullet  exceeds 
the  force  required  to  pull  the  trigger  of  a  gun.  In  fact,  as  Mr.  Tesla  put  it 
in  his  lecture,  "We  shall  then  hook  our  maehiner>'  on  to  the  machinery  of 
nature."  It  is  because  they  hold  out  to  us  a  hope,  however  distant,  of  some 
day  so  gin'ding  the  ether  storm,  that  the  experiments  of  Nikola  Tesla  are  of 
such  transcendent  interest  and  importance. 

Profes^sor  Crookes.  in  his  experiments  on  "radiant  matter,"  has  given  us- 
the  first  hint  of  a  method  of  directing  what,  for  want  of  more  exact 
knowledge,  we  will  call  the  molecules  of  matter.  With  the  appliances  at 
his  command,  however,  he  was  unable  to  impart  any  great  change  of 
direction,  but  he  succeeded  in  making  that  change  manifest  by  reducing  the 
disturbing  forces  acting  against  his  directing  force.  In  other  words,  he 
pumped  out  from  gla.ss  bulbs  and  tubes  nearly  all  the  air  or  other  gas  that 
they  contained,  and  the-  comparali\cly  few  particles  left  were  then  free  ta 
travel  in  any  course  imparted  to  them  without  much  change  caused  by  colli- 
sion with  others.  This  special  direction  was  imparted  by  means  of  electric- 
ity, and  gave  us  the  beautiful  phosphorescence  and  radiant  matter,  which 
are  now  so  well-known  in  these  experiments. 

By  means  of  suitably  shaped  terminals  a  stream  of  molecules  is  focused 
on  a  given  {wint.  If  a  piece  of  carbon  or  platinum  is  placed  at  that  point, 
it  becomes  white  hot  under  the  bombardment  from  identically  the  same 
cause  which  causes  a  sheet  of  flame  to  appear  when  a  cannon  shot  strikes 
an  iron  target.  If  a  ruby  or  other  phosphorescent  material  is  placed  there, 
it  glows  with  its  characteristic  color,  and  if  a  little  delicately  balanced  vane 
or  windmill  is  placed  on  one  side  of  its  fans  it  rapidly  revolves.  The  forces 
available  in  these  experiments  were,  however,  almost  indefinitely  small, 
being,  as  it  were,  merely  flying  spray  from  the  great  torrent  into  which  we 
have  not  yet  been  able  to  penetrate. 

We  now  come  to  the  atlvances  made  by  Mr.  Tesla. 

In  all  the  above  experiments  the  electricity  by  which  the  directing  force 
was  imparted  to  the  molecules  was  electricity  of  a  comparatively  slow  alter- 
nation period — namely,  electric  currents  oscillating  about  80  to  100  times 
per  second.  It  was  as  if  we  had  tried  to  ventilate  a  room  by  causing  a  man 
to  walk  slowly  through  it  with  an  umbrella.  He  would  undoubtedly  move 
the  air,  but  would  move  it  so  slowly  that  ordinary  methods  would  be  insuffi- 
cient to  enable  us  to  perceive  its  motion.  In  order  to  cause  a  nish  of  air  we 
must  put  a  rapidly  moving  fan  or  other  suitable  machiner\'.  Mr.  Tesla  see- 
ing this,  abandoned  the  ordinary  dvnamo.  which,  as  we  have  already  noted, 
gives  about  80  alternations  per  second,  and  the  ordinary  induction  coil,  which 
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gives  altout  the  same  tiiimber.  and  boldly  constnicted  a  dynamo  which  gives 
50,000 alleniations per  second,  and  by  connecting  this  to  suitable  condensers 
he  multiplied  its  ^teruations  until  they  reached  1,000,000  or  1,500,000  per 
-second. 

Then  at  once  an  entire  set  of  new  phenomena  appeared,  and  the  experi- 
menter entered  a  region  of  mystery  and  hope.  One  of  the  first  things 
noticed  was,  that  either  because  these  vibrations  are  too  rapid  to  excite  cor- 
responding vibrations  in  the  nerves  of  the  body  or  from  some  other  cause, 
no  sliock  is  felt  from  the  current :  and  that  though  an  ordinary  current  at 
2,000  volts  will  kill,  yet  this  current  at  50,000  volts  cannot  he  felt  at  all. 

It  was  also  found  that  the  vibrations  keep  time  in  some  unknown  way 
with  the  vibrations  of  .solid  matter.  Vulcanite  is  one  of  the  best  insulators 
known,  and  will  entirely  stop  any  ordinary  current  or  di.scharge  ;  but  the 
stream  of  sparks  between  two  poles  with  this  current  pours  through  a  thick 
-sheet  of  vulcanite  as  easily  or  even  with  greater  ease  than  through  air.  It 
does  not  perforate  it  in  any  way,  but  passes  through  it  as  light  pa.sses  through 
^lass. 

All  the  "Crookes"  phenomena  of  radiant  matter  are  almost  indefinitely  in- 
creased: it  is  the  blow  of  mitrailleuse  bullets  compared  to  the  blow  of  an  air- 
ball  thrown  against  the  wind.  The  forces  can  be  directed  for  acotisiderable 
distance  through  space  without  the  aid  of  wires.  Klectric  lamps  light  easily 
when  attached  to  one  .single  wire,  and  require  no  return  conductor ;  and, 
more  wonderful  still,  if  metal  plates  are  fixed  on  the  roof  and  walls  of  a 
room  and  connected  to  the  terminals,  the  whole  atmosphere  of  that  room, 
whether  it  be  ether  or  whether  it  be  particles  of  common  matter,  is  thrown 
into  a  state  of  storm  and  agitation  which  can  be  at  once  made  perceptible  by 
bringing  into  the  space  tubes  or  globes  from  which  the  air  has  been  partially 
exhausted.  Such  tubes,  though  without  any  metallic  connections,  yet  glow 
and  throb  as  if  powerful  currents  of  electricity  were  being  sent  through 
them  from  an  ordinary  induction  coil. 

A  Crookes  radiometer  placed  near  a  metal  conductor  from  which  neither 
spark  nor  glow  is  perceptible,  yet  rotates  as  if  it  were  placed  near  a  lamp  or 
heated  body.  Init  rotates  in  the  wrong  direction,  and,  last  of  all,  a  true  flame 
burns  in  which  nothing  is  c<^nsumed. 

When  the  di.scharge  i.ssues  from  a  suitable  temiinal  it  has  the  appearance 
and  roaring  sound  of  a  gas  flame  burning  under  too  high  a  pressure,  and  gives 
off  a  considerable  heat ;  to  use  Mr.  Tesla's  words  again  :  "This  is  not  unex- 
pected, as  all  the  force  and  heat  in  the  universe  is  due  to  the  falling  together 
of  lifted  weights,  and  the  .same  result  is  produced  whether  the.se  weights 
have  beeu  lifted  apart  by  chemical  energy,  and  rest  in  the  form  of  oxygen 
and  hydrogen  ready  to  combine  chemically,  or  in  the  form  of  mechanical 
cnerg\-  of  moving  molecules  directed  by  the  electric  current."     On  the  .same 
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table  on  which  Mr.  Tesla's  experimeiils  were  shown  a  few  days  ago  there 
iiwung  in  the  year  1S34  a  delicately  balanced  galvanometer  needle,  under  the 
influence  of  the  first  induction  current,  produced  by  the  g«uius  of  Faraday. 
The  force  available  to  move  it  was  ver\  small,  probably  not  greater  than  the 
forces  lighting  Mr.  Tesla's  tubes,  yet  that  force  has  now  developed  one  of  the 
great  industries  of  the  world.  It  lights  millions  of  lamps  in  London  and 
elsewhere :  in  America  it  drives  cars  on  thousands  of  miles  of  railroad,  and 
will  soon  distribute  the  power  of  Niagara  Falls  to  the  inhabitants  of  the 
neighboring  states.  May  we  not  hope  for  such  development  of  the  new  dis- 
covept".  and  that  we  shall  some  day  harness  to  our  machinery'  the  natural 
forces,  which  from  the  begiuuiiig  of  time  have  literally  been  slipping  through 
our  fingers. 

Should  the  application  of  Mr.  Tesla's  results  ever  fulfil  the  bold  dreams 
of  scientific  imagination,  we  shall  see  a  social  and  political  change  at  least 
as  important  as  that  caused  by  the  railway  system  or  the  electric  telegraph. 

Most  manual  labor  will  become  unnecessar\-,  as  unlimited  power  will 
be  available  at  every  man's  hand.  Engineering  works  can  be  carried  out  on 
a  far  greater  scale  than  has  yet  been  contemplated,  and  doubtless  a  corre- 
sponding era  of  material  prosperity  will  set  in  :  but  whether  these  dreams 
are  ever  fulfilled  or  not,  few  who  attended  Mr.  Tesla's  lecture  will  forget  the 
possibilities  which  .seemed  to  open  to  their  minds  when  they  .saw  a  living 
man  standing  in  the  midst  of  the  electric  storm,  receiving  unharmed  in  his 
hands  flashes  of  veritable  liglUuing.  and  waving  above  his  head  a  tube, 
through  which  the  very  life-blood  of  creation  pulsed  in  waves  of  puqile  fire. 
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GRAPHITE  AS  A  LUBRICATOR. 

ACORRHSPONDKNT  in  the  American  Afar/imist  says :  If  engineers, 
machinists  and  millwrights  in  general  and  pipe-fitters  in  jSarticiilar 
knew  of  the  good  qualities  of  graphite.  I  dare  say  there  would  be  ten  times 
the  demand  for  it.  Its  lubricating  qualities  are  questioned  only  by  the  im- 
practical, and  it  is  this  quality  alone  that  .sounds  its  keynote,  .so  to  .speak. 
Let  me  describe  a  few  of  what  I  consider  its  most  important  uses.  As  above 
stated.  Its  primary  object  is  lubrication,  and  it  is  to  this  fact  we  mu.st  credit 
good  pipe  joints  and  cool  bearings.  In  making  pipe  cement  (or  as  I  would 
term  it,  pipe  smear)  it  is  not  necessary  to  use  the  best  oil  or  grea.se.  as  it  is 
the  graphite  and  not  the  body  in  which  it  is  suspended  that  makes  the  mix- 
ture valuable  and  the  joint  perfect.  I  u.se  the  drippings  from  line  shaft  bear- 
ings, caught  in  the  ordinary  way,  and  mix  it  with  the  best  Ticonderoga 
flake  graphite  so  that  it  can  be  applied  with  an  ordinary  .sash  tool. 

During  the  past  three  years  I  have  used  about  fifteen  or  twenty  pounds  of 
dry  Ticonderoga  flake  graphite  for  pipe  joints,  cylinder  heads,  piston-rod 
packing,  etc. 

Bolts,  smeared  with  graphite  mixed  as  above,  I  have  unscrewed  after 
having  been  in  the  dampest  places  for  upward  of  two  years,  or  more,  prov- 
ing the  anti-rusting  qualities  of  graphite.  To  cool  hot  bearings,  put  it  on 
as  thick  as  it  will  mix  with  oil. 

Almost  any  oil  or  grease  will  an.swer.  but  don't  use  poor  graphite. 


WHKRK  vSCIENTlvSTwS  DLSAGRKK. 

^r^HE  well  at  Hull,  in  Sioux  county,  Iowa,  is  becoming  famous.  When 
1  the  drillers  got  down  some  eight  hundred  feet  they  struck  a  rock  which 
they  at  first  thought  to  be  Sioux  Falls  quartzite  or  jasper.  Tliey  are 
after  artesian  water,  and  it  is  known  that  there  is  no  artesian  water  under 
that  kind  of  rock.  Specimens  were  submitted  to  various  scientists,  .some  of 
whom  claim  that  it  is  jasper  and  others  that  it  is  not.  Prof.  Colvin,  geolo- 
gi.st  of  the  State  University,  says  that  it  is  not  ja.sper.  J.  W.  Powell,  director 
of  the  United  States  Geological  Survey,  expresses  the  opinion  that  it  is  jas- 
per. Prof.  Floyd  Davis,  of  Drake  University',  says  it  will  take  a  chemical 
analysis  to  determine  the  dispute,  and  it  is  probable  that  he  will  be  called  on 
to  make  the  analysis  before  long. 
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I  want  to  sec  the  apple- flowers^ 

The  peach-tree  and  the  cherr>- ; 
Just  after  one  of  April's  showers, 

That  made  Iheni  look  so  merry. 

The  nettle  with  its  "urgers-on," 

That  stuck  right  through  our  hreeches; 
The  touch-me-not  that  glowed  along 

The  log  fence  and  the  ditches.    • 

I  want  to  see  the  pumpkin  l>lows, 

That  lovely  yellow  posey. 
That  down  beneath  the  broad  leaf  grows. 

So  dewy-like  and  cosy. 

The  chestnut  and  the  locust  trees, 
And  blooming  fields  of  clover 

That  fed  the  busy  bumblebees, 
And  scented  us  all  over. 

The  "little  hole"  that  wa'n't  so  deep^ — 
Where  Hill  and  I  caught  minners, 

And   where  in  spring  we  washed  the 
sheep. 
And  preachers  ducked  the  sinners. 

Bill  what  would  please  me   most,  you 
know. 

Would  he  to  see  those  lasses, 
Just  as  I  saw  them  years  ago. 

There  in  the  corn  and  gra.sses. 

If  I  could  only  see  them  girls 
I'd  let  poor  Georgie  paddle  ; 
And  run  right  out  and  muss  their  curls — 
Ha  I  how  they  would  skedaddle!] 

/.  Murray  Case. 


OBSI'RVATIONS  ON  TIN-PLATK. 


THK    N.  &  G.  Taylor  Co..  of  Philadelphia.  Pa.,  send  us  the  following  in- 
teresting description    of  its  manufacture,  and  other  matters  relative  to 
its  production.    There  are  two  ways  of  making  tin-plate,  the  pure  palm 
oil  process  and  the  acid  flux  process.     The  pure  palm  oil  process  is  slow  but  it 
is  the  best  and  the  only    way  by  which  really  fine  and  durable  plates  can  be 
made.    The  acid  flux  process  is  quick,  cheap  and  easy. 

That  we  may  give  yon  a  clear  illustration  of  the  latter  we  had  better  take 
IC  1 4x20  cheap  roofing  tin,  which  is  composed  of  105  poutids  of  slieet  iron 
or  sheet  steel,  an  article  of  American  manufacture  which  no  one  will  deny 
who  has  any  knowledge  of  the  output  of  our  rolling  mills.  Now  what  is 
done  with  this  to  make  the  finished  plate  ?  The  sheets  are  pickled  and 
washed,  a  ven*-  simple  and  cheap  process  already  done  in  hundreds  of  plants 
working  in  this  coiuitry  in  the  making  of  galvani/ed  iron,  etc.  They  are 
then  taken  to  a  patent  machine,  worked  by  two  boys.  This  machine  con- 
tains about  500  pounds  of  metal,  the  proportion  say  alxiut  one  pound  of  tin 
and  nine  pounds  of  lead.  At  the  present  value  of  metals  this  mixture  is 
worth  less  than  six  cents  per  pound. 

These  two  boys  can  tin  the  sheets  at  the  rate  of  thirteen  per  minute.  You 
therefore  see  they  can  finish  a  box  in  about  nine  minutes  a!id  the  amount  of 
coating  put  on  is  one  and  one-half  pounds.  To  arrive  at  the  value  of  a  box 
of  such  tin  complete  you  take  nine  cents  as  the  value  of  the  metal ;  the 
boys"  wages  for  nine  minutes  and  add  the  value  of  tJie  sheet  iron  or  steel 
and  the  cost  of  cleaning  it,  the  total  being  the  net  cost.  This  is  the  entire 
situation. 

A  countrx'  that  can  produce  almost  ever\'thing,  from  a  pin  to  a  locomotive, 
should  surely  be  able  to  take  the  output  of  its  rolling  mills  and  simply  coat 
it  with  pure  tin  or  a  mixture  of  tin  and  lead.  To  those  who  take  the  posi- 
tion against  the  industry  on  account  of  the  question  of  block  tin  we  would 
say  that  the  British  or  Welsh  manufactures  do  not  get  their  tin  at  home. 
There  is  no  tin  in  Wales  and  what  little  is  mined  in  England  is  not  of  a 
quality  suitable  for  making  tin-plate.  All  tin  used  in  making  tin-plate  comes 
from  the  East  Indies,  and  London  is  the  principal  market.  If  we,  as  man- 
ufacturers here  in  Philadelphia,  were  compelled  to  go  to  the  same  market  as 
the  English  or  Welsh  manufacturers  we  would  not  pay  any  more  for  our 
tin  landed  here  in  Philadelphia  than  the  manufacturers  in  I^igland  or  Wales, 
who  pay  more  than  thirteen  cents  per  loo  pounds  freight  from  London  ;  the 
ocean  rate  of  freight  from  Loudon  to  Philadelphia  being  only  thirteen  cents 
per  100  pounds  and  the  only  difference  in  cost  between  the  tin-plate  made  in 
CJreat  Britain  and  America  is  the  simple  item  of  labor. 
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THE  POWER  OF  WATER. 


THERE  are  very  many,  generally  unknown,  peculiarities  about  water  as 
a  power-producing  agency,  even  to  a  great  iiiauy  mechanics  that  are 
quite  efficient  in  practical  hydraulic  engineering.  The  spouting  velocity 
of  water  is  controlled  by  the  same  law  as  falling  bodies.  As  an  instance  the 
spouting  velocity  of  water  under  a  1 6-foot  head  is  the  same  as  that  of  a 
body  falling  1 6-foot,  that  is,  the  velocity  of  the  falling  body  at  the  end 
of  the  i6-fcH)t  fall  is  the  same  as  the  initial  velocity  of  the  spouting 
water  from  under  a  1 6-foot  head,  both  being  32.4  feet  per  second. 

The  velocity  from  under  a  64-foot  head  is  64. S  feet.  It  strikes  the  care- 
less thinker  as  being  quite  strange  that  water  should  have  a  spouting  ve- 
locity of  32.4  feet  from  under  a  16-foot  head,  and  why  64..S  feet  from  under 
a  64- foot  head. and  each  are  apt  to  jump  at  the  conclusion  that  as  the  head 
increases  in  height  it  loses  relatively  in  power.  Tliat,  however,  is  very  far 
from  being  true.  A  20  inch  water  wheel  will  yield  eight  times  as  much 
power  under  a  64-foot  head  as  it  vvoukl  under  a  16- foot  head,  but  would,  of 
course,  use  twice  as  much  water.  The  power  developed  being  always 
directly  as  the  quantity  of  water  used  and  the  height  of  the  head. 

The  .square  root  of  the  multiple  of  increased  height  is  the  multiple  of  the 
increased  spouting  velocity.  Thus,  as  we  have  seen,  the  head  has  been  in- 
creased from  16  to  64  feet  or  four  times,  while  the  spouting  velocity  was  in- 
creased two  times  only,  two  being  the  square  root  of  four. 

The  spouting  velocities  of  streams  of  water  issuing  from  under  various 
heads  is  as  the  square  roots  of  the  heads ;  or.  in  other  and  plainer  terms, 
velocities  increase  in  exacth-  the  same  ratio  that  the  square  roots  of  the 
heads  increase ;  and  a  convenient  way  to  ascertain  the  spouting  velocity  of 
any  given  head  is  to  take  the  square  root  of  it  and  multiply  it  by  the  con- 
stant factor  H.I.  As  an  example  we  will  take  a  head  of  16  feet  the  square 
root  of  which  is  four,  which  multiplied  liy  JS.i  equals  324  feel  the  velocity 
of  a  16-foot  head.  Again  we  have  a  head  of  64  feet  the  .square  root  of 
which  is  H.  which  multiplied  by  the  constant  8.1  equals  64.8  feet  per  second, 
the  spouting  velocity  of  a  64foot  head. 

Now.  if  we  take  a  4-foot  head  as  a  basis  and  call  its  useful  effect  one, 
we  are  able  to  construct  a  simple  formula  for  ascertaining  the  relative  use- 
ful effect  of  any  other  head.  First  obtain  the  spouting  velocity  of  the  head 
as  above  explained,  and  divide  it  by  16.2  which  is  the  spouting  velocity  of  a 
4-foot  head :  then  divide  the  height  of  the  head  in  feet  by  four  and  mul- 
tiply the  two  together  and  the  product  will  be  the  efficiency  as  compared 
with  a  4-foot  head.  As  an  example  take  a  16-foot  head  the  spouting 
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velocity  of  wliich  is  32.4  feet,  which  divided  by  16.2  t-qtials  2  ;  and  16  divided 
by  4  eiiuals  4  wliich  multiplied  by  2  equals  H.  Therefore,  the  efficiency  of 
the  16- foot  head  is  JS  ais  compared  with  one  for  the  4-foot  head.  Or  again, 
take  a  64-foot  head,  the  spouting  velocity  of  which  is  64.8,  divided  l>y  16.2 
ciiunls  4.  and  4  divided  into  64  equals  16  which  uuiltiplied  by  4  equals  64 
the  efficiency  of  the  64-foot  head  being  that  many  limes  greater  than  the 
4-foot  head.  It  must  be  understood  that  the  vents  are  the  same  in  size  in 
their  calculations.  As  the  size  of  the  openings  are  decreased  or  increased, 
tlic  cffectivenehs  is  decreased  or  increased  in  proportion. 

The  result  of  these  calculations  are  only  relative  to  get  at  actual  results. 
In  any  case  we  must  know  the  actual  quantity  of  water  that  can  be  used. 


ACTION  AND  REACTION. 


R  INACTION  is  sometimes  mistaken  for  direct  action  and  especially  is 
that  true  in  reference  to  water  wheels  as  now  generally  built.  The 
reasun  of  that  being  that  the  water  as  it  leaves  the  wheel  seems  to  move 
in  one  direction  while  the  wheel  moves  in  an  opposite  direction. 
That,  however,  is  rather  more  apparent  than  real ;  the  fact  being  that 
the  wheel  cither  travels  in  the  same  direction  as  the  water  that  im- 
pels it,  or,  on  a  line  at,  or  about,  at  right  angles  with  the  water  which 
drives  it.  depending  on  the  style  of  the  wheel  and  the  manner  in  which  the 
water  is  delivered  to  it. 

By  action,  as  a  general  mechanical  term,  or  to  be  specific,  direct  action,  is 
meant  moving  forward  in  the  direction  of  the  moving  force.  Reaction 
mean.s  moving  backward  or  in  the  opposite  direction  taken  by  the  moving 
force.  No  better  illustration  of  the  two  actions  can  be  found  than  in  the 
firing  of  a  cannon  for  instance.  The  direct  action  of  the  explosive  on  the 
ball  sends  it  forward  with  terrific  force  and  speed  ;  on  the  contrary'  the 
cannon  and  carriage  leaps  backward  at  the  same  instant.  The  ball  is  sent 
forward  by  direct  action  and  cannon  backward  by  reaction.  This  is  a  simple 
definition  of  the  two  terms  and  prevents  confusion  as  to  the  meaning  of 
both. 


DECORATIVE  STONE-Ct^TTING. 


PKRIODS  of  transition  are  ahva)  s  interesting.  The  Romanesque  aiul 
Gothic  architecture  of  the  Middle  Ages  had  their  own  peculiar  and 
beautiful  development.  The  early  Romanesque  of  the  Eleventh  and 
Twelfth  centuries  contained  not  a  few  suggestions  of  detail  which 
show  that  there  was  a  definite  connection,  in  small  ways,  between  this 
architecture  and  the  early  Roman  work.  However,  these  suggestions  were 
soon  left  out,  and  in  the  latter  part  of  the  Twelfth  and  during  the  Thirteenth 
centuries,  all  iuOut-nce  of  the  Roman  architecture  was  obliterated.  The 
Romau  suggestions  atid  the  Roman  influence  showed  only  in  details  of  dec- 
oration; never  in  constructive  parts,  in  the  plans  of  the  buildings,  or  any- 
thing else  than  a  few  decorative  details  and  general  decorative  forms.  After 
this,  in  the  Thirteenth  and  Fourteenth  centuries,  came  the  Gothic  archi- 
tecture, pure  and  simple;  Gothic  architecture  in  its  highest  slate  of  develop- 
ment, without  the  slightest  trace  uf  the  influence  of  the  Roman  architec- 
ture and  with  only  a  few  suggestions  of  the  Romanesque.  In  the  Fifteenth 
ceiitur>',  however,  there  were  changes,  and  the  Sixteenth  century  saw  the 
beginning  of  the  full  development  of  the  Renaissance.  Thus  we  have  in 
the  Eleventh  and  Twelfth  centuries  a  tendency  toward  Roman  architec- 
ture in  matters  of  detail,  and  again  in  the  Sixteenth  century-  we  have  a  re- 
turn to  Roman  forms  in  something  more  than  mere  matters  of  detail. 
There  was  an  alliance  not  only  in  forms  but  in  constructive  principle.s. 
Renaissance  means  a  return  or  a  revival  ;  the  Renaissance  of  the  Sixteenth 
centUHp'  was  a  return  to  revival  of  the  old  Roman  architectural  forms. 

The  photographic  cut  which  accompanies  this  article  is  that  part  of  the 
Chateau  of  Blois  which  was  built  under  Francis  I.  Its  beauty  and  peculiar 
qualities  lead  one  to  remember  that  periods  of  transition  were  always  inter- 
esting. This  was  built  in  one  of  the  most  interesting  periods  in  the  histor\' 
of  architecture,  at  the  time  when  the  change  was  being  made  from  the 
Gothic  to  the  Renaissance.  Such  a  periofl  always  has  its  own  limit,  its  own 
spark  of  fire,  its  own  relation  to  the  jiasi,  together  with  a  very  clear  and 
definite  relation  to  that  which  is  to  come.  Periods  of  transition  are  always 
productive.  It  would  appear  that  with  the  changes  and  exf>erience  of  later 
years  a  more  beautiful  architecture  would  have  been  developed  than  that  of 
the  beginning  of  the   Renaissance.     Not   so,  however.     Added   experience 

has  given  nothing  more  beautiful  or  successful  than  the  work  of  this  period. 
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The  very  lack  of  precedent  and  formality,  the  freedom  and  exuberance  in 
design,  made  this  an  architecture  incomparable  with  anything  which  has 
been  developed  since.  The  same  general  statement  applies  to  the  Thir- 
teenth century-  architecture — the  Gothic.  There  was  then  no  experience 
in  Gothic  construction,  yet  this  early  Thirteenth  century  Gothic  was  better 
than  anything  which  follows;  more  beautiful,  more  rational  and  nvore  en- 
during. The  later  Gothic  became  more  brilliant,  more  decorative,  more 
flamboyant,  !)ut  was  not  so  rational,  logical,  or  beautiful  as  in  the  first  period 
of  its  history.  Thus  it  would  apjiear  that  nothing  was  gained  by  experi- 
ence in  the  histor>- of  either  the  Gothic  or  the  Roman  architecture. 

The  wealth  of  nations,  the  examples  before  us.  have  not  enabled  us  to 
approach  the  architectural  beauties  of  the  Thirteenth  or  the  Sixteenth  cen- 
turies. With  all  this  architecture  before  us  in  reality  and  in  photographs, 
and  with  the  lime  to  study  it  we  are  yet  unable  to  design  anything  that  ap- 
proaches it  in  beauty.  The  Sixteenth  century  architecture,  particularly  the 
work  of  the  time  of  Francis  I,  was  a  revival  of  the  old  Italian  work.  Hut 
it  was  seen  through  new  eyes,  handled  with  a  new  spirit,  and  infused  with 
a  new  life.  The  Romati  architecture  before  its  decline  became  formal  and 
stiff.  The  arti.sts  of  the  Renaissance  saw  this  architecture  and  realized  the 
essence  of  beauty  there  was  in  it.  The  training  which  had  come  through 
generations  of  Gothic  architecture  enabled  them  to  take  up  what  was  stiJfF 
and  formal  in  the  old  Ronian  architecture,  and  give  it  the  fire  and  life  ami 
brilliancy  of  new  thought,  and  the  exuberance  of  freedom.  In  this  stair- 
way of  the  Chateau  of  Blois,  located  in  the  middle  of  France  in  the  valley 
of  the  Loire,  we  liave  one  of  the  flowers  of  the  Renaissance. 

It  is  not  pleasant  to  think  that  if  one  had  a  piece  of  decorative  work  of 
this  character  to  do  to-day  it  would  be  well  nigh  impossible  to  .secure  its 
execution.  We  are  without  the  artists  ;  without  the  ability  to  earn*-  for- 
ward such  an  undertaking.  A  few  years  ago  .Mr.  Richardson  came  back 
from  the  School  of  Fine  Arts  in  Paris,  bringing  with  him  a  knowledge  of 
Romunesriue  architecture.  He  put  it  to  use.  We  find  in  him  the  most  suc- 
cessful of  American  architects.  We  have  all  over  the  country  his  imitators, 
yet  none  are  his  equal.  He  went  to  the  fountain-head  for  his  source  of  in- 
formation. He  studied  the  Romanesque  architecture  of  France  and  Spain. 
His  imitators  have  .studied  it  from  Richardson,  from  photograplis  of  Roman- 
e.sque  architecture,  or  at  most  have  made  flying  trips  through  the  country 
in  which  it  was  developed.  We  do  not  give  it  the  .serious  thought  or  years 
of  study  which  enabled  Richard.son  to  use  it  so  successfully.  W^e  hear  that 
the  Romanesque  architecture  in  America  is  on  the  decline,  and  that  the 
Renaissance  is  the  coming  architecture  of  America.  We  have  this  .state- 
ment justified  in  the  successful  work  of  McKim,  Mead  and  White  of  New 
York,  and  in  the  general  preference  shown   for  Renaissance  architecture  in 
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the  Exposition  buildings  in  Chicago.  We  now  have  imitators  of  McKim, 
Mead  and  White  and  other  successful  architects,  who  undertake  to  design 
in  what  they  call  the  Renaissance.  They  do  this  without  knowing  this  archi- 
tecture. The  result  is  that  we  have,  spotted  all  over  the  country,  indiffer- 
ent, common  arcliitecture,  sailing  under  the  name  of  the  Renaissance.  A 
few  architects  understand  and  handle  it  well;  the  masses  are  mere  bunoters 
and  imitators  without  education  or  knowledge  to  ju.stify  them  iu  the  use  of 
any  style.  Their  work  is  sure  to  be  bad  under  any  circumstances  or  con- 
ditions. 

As  said  before,  if  one  designed  a  building  wherein  the  decorati%'e  work 
■was  as  profuse  as  in  the  Chateau  of  Blois.  he  would  I>e  unable  to  have  it 
executed  because  there  is  no  one  who  is  able  to  carry-  out  such  an  under- 
taking. In  many  sections  of  this  couutry.  in  many  of  the  larger  cities. 
serious-minded  architects  do  not  undertake  to  have  decorative  work  of  an 
elaborate  character  executed.  It  is  realh'  not  worth  while  to  undertake  it. 
Car\-ers  and  decorators  who  can  do  this  work  are  uot  at  hand,  and  rather 
than  undertake  anything  spirited,  with  the  knowledge  that  it  will  fail,  they 
take  up  the  conventionalized  decorative  forms  where  there  is  a  reasonable 
probability  of  fair  success  in  execution. 

It  is  very  difficult  to  secure  originality  in  j;lecorattve  design  :  it  is  practi- 
cally impo.ssible  to  secure  the  execution  of  anything  of  high  character.  It 
is  even  difficult  to  secure  the  execution  of  forms  atid  designs  which  are  well 
known.  It  is  well  to  know  why  this  is  true.  Why  is  it  that  in  a  city  like 
Indianapolis,  for  instance,  a  city  of  one  hundred  and  twenty-five  tliousand, 
it  is  well  nigh  impossible  to  secure  the  e.xecution  iu  stone  uf  good  decorative 
work  ?  Is  it  because  the  effort  has  not  been  made  ?  Not  so.  We  are  finish- 
ing a  library  building — an  ambitious  .structure  designed  in  the  style  of  the 
Renaissance.  The  general  execution  is  good ;  the  decorative  work  is  a 
failure.  The  effort  was  made.  Realizing  the  difficulties  to  secure  good  work- 
men, and  to  insure  success,  those  interested  sent  to  Cincinnati  for  the 
best  artists  they  could  find.  The  matter  of  co.st  was  not  seriously  considered, 
the  first  and  prime  object  being  to  get  good  work.  But  the  carving  is  atro- 
cious :  the  surfaces  might  better  have  been  left  blank.  There  are  hundreds 
of  other  structures  in  the  country  in  the  same  lamentable  condition.  Peo- 
ple are  ambitious  of  high  results,  they  are  willing  to  pay  for  them,  but  the 
artists  are  not  at  hand. 

Here  lies  the  difficulty.  Those  engaged  iu  this  kind  of  work  do  not 
realize  that  it  requires  an  artist  in  the  same  sen.se  that  it  requires  an  artist 
to  paint  a  picture  or  car\-e  a  statue.  This  kind  of  decorative  work  is  as 
much  sculptural  work  as  though  the  human  figure  were  the  subject  of  exe- 
cution. One  may  study  drawing  and  sculptural  work  in  our  couutry  in  so 
far  as  it  relates  to  the  human  figure,  but  our  schools  of  decorative  sculpture 
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are  not  worthy  of  the  name.  Hence  our  decorative  sculpture  is  not  as  a 
rule  good.  It  is  not  artistic,  because  we  have  not  the  artists.  We  cannot 
have  artists  until  we  have  schools  or  other  means  of  instruction  in  decorat- 
ive work.  It  takes  the  same  class  of  ability  the  same  character  of  instruc- 
tion, the  same  patience  and  enthusiasm  to  make  a  success  in  decorative 
scxilplure  that  it  does  in  any  other  branch  of  artistic  work.  We  have  many 
painters  who  fail  not  because  they  are  without  ability,  but  largely  because 
they  do  not  meet  with  proper  appreciation ;  because  they  do  not  meet  a 
popular  demaTid.  They  say  that  the  public  is  not  educated  to  the  high 
standard  of  artistic  appreciation  which  makes  it  possible  for  painters  and 
sculptors  to  thrive.  This  being  true,  we  may  ask  how  may  the  public  best 
be  educated?  Certainly  by  artistic  surroundings.  If  we  put  up  a  librar\', 
school  building,  church  or  other  structure,  public  or  private,  why  not  edu- 
cate the  public  through  its  excellence?  Should  not  many  young  artists  who 
paint  or  do  sculptural  work,  exerci.se  their  talents  in  decorative  sculpture? 
The  field  is  broader,  quite  as  remunerative,  and  affords  quite  as  high  a  scope 
for  ambitious  talent.  Decorative  work  on  buildings  is  always  wanted.  The 
demand  is  greater  than  the  supply.  The  artist  has  quite  as  large  a  field,  one 
infinitely  more  remunerative  and  quite  as  artistic,  and  one  which  w^ill  reflect 
quite  as  much  credit  as  to  those  engaged  in  the  larger  work.  Our  young 
men  and  young  women  who  study  painting  and  sculpture  in  the  sense  as 
originally  understood,  could  get  a  great  deal  better  and  more  profitable  em- 
ployment in  decorative  art  and  decorative  sculpture  than  in  the  narrow 
field  on  which  so  many  go  down  with  blasted  hopes.  A  good  decorative 
sculptor  is  always  sure  of  remunerative  employment.  People  with  ability 
as  painters  and  sculptors  in  the  ordinary  sense  are  rarely  sure  of  remuner- 
ative employment. 

Our  schools  would  be  supported  by  the  public  much  more, willingly  and 
with  a  more  lavish  hand  if  the  work  were  given  a  practical  direction,  than 
now  where  it  is  less  practical,  where  it  merely  leads  to  the  painting  of  can- 
vases to  go  into  frames,  or  sculptural  w'ork  to  stand  in  public  places,  Otir 
schools  should  teach  young  men  and  women  to  car^e  work  which  could  go 
on  our  buildings,  to  carv'e  in  woodworking  establishments  and  elsewhere, 
and  add  to  the  artistic  value  of  the  material  which  they  touch.  The  public 
would  much  more  readily  sujiport  schools  which  premiised  such  great  public 
benefit.  This  work  need  not  be  confined  to  sculptural  or  decorative  work 
as  applies  to  buildings.  It  might  be  directed  to  the  designing  of  carpets, 
of  wall  paper,  calicoes,  an<l  in  fact  to  the  embellishment  and  decoration  of 
anything  where  such  work  adds  to  its  material  value. 

This  is  the  practical  side  of  matters  artistic.  It  is  the* side  of  artistic 
instruction  and  artistic  production  which  will  touch  the  money  making, 
material  instinct  of  the  American  people.     In  it  lies  the  development  and 
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«xpansion  of  American  art.  We  look  to  material  thiugs  and  material  suc- 
cess. WTieii  we  look  to  arii.sttcdevcloptnent,  we  look  to  it  through  material 
eyes.  With  artistically  designed  furnishings,  well  designed  dress-goods, 
artistically  carved  buildings,  we  will  find  the  proper  direction  of  the  ma- 
terial side  of  artistic  development.  We  will  find  here  an  eveny'-day  educa- 
tional influence  which  will  bring  us  to  the  realization  of  the  esthetic  value 
of  all  artistic  work.  If  a  painter  cannot  lead  his  public  to  appreciate  his 
work,  why  should  he  not  have  tact  enough  to  lead  theni  naturally,  through 
the  material  instincts  of  the  American  business  mind,  and  thus  touch  his 
soul  and  afford  an  outlet  for  artistic  work.  This  will  come  from  art  schools, 
and  art  schools  must  come  through  public  realization  of  the  good  which 
they  may  do. 

I^Quis  H.  Gibson. 


ODD  USE  OF  A  NEW  INVENTION. 


D I' RING  a  residence  of  two  years  in  a  tomb  at  Gizeh,  Wilhelm  M. 
Flinders  Petrie  collected  evidence  showing  that  the  tools  used  in 
working  stone  4.000  years  ago  were  made  with  the  jeweled-cutting 
edges,  as  in  the  modern  custom.  He  has  stated  his  reasons  for  coming  to 
these  conclusions  and  proves  in  a  very  satisfactory  manner  that  the  pyramid- 
builders  u.sed  solid  and  tubular  drills,  straight  and  circular  saws,  and  many 
other  supposed  modern  tools  in  erecting  that  greatest  of  building.s.  He 
also  shows  that  their  lalhe  tools  were  set  with  jewels  and  that  they  did  work 
with  them  that  would  puzzle  the  modern  artisan.  In  one  place  he  found 
where  the  lines  of  cutting  on  a  granite  core  made  by  a  tubular  drill  form  a 
uniform  depth  throughout,  showing  that  the  cutting  point  was  uot  worn  as 
the  work  advanced.  The  regular  taper  of  the  core  would  also  go  to  prove 
that  the  drill  was  set  with  jewels  on  the  inside  and  on  the  outside  alike, 
thereby  facilitating  its  removal.  In  some  specimens  of  granite  he  found 
that  the  drill  had  sutik  one-tenth  of  an  inch  at  each  revolution,  the  pressure 
necessary  to  accomplish  this  having  been  at  least  two  tons.  The  capacity 
of  the  tools  and  the  skill  of  the  workmen  are  illustrated  by  the  clean  cut 
they  made  through  soft  and  hard  materials  alike,  there  being  no  difference 
iu  the  width  of  the  groove  when  it  passes  through  soft  sandstone  and 
granite  hard  as  iron.  Nothing  is  known  concerning  the  material  of  which 
their  tools  were  made,  nor  how  the  jewels  were  set.  The  diamond  was  very 
scarce  at  the  time,  therefore  the  only  logical  conclusion  is  that  they  used 
corundum. 


NOTES  ON  QUARRYING. 


RtJCK    BLASTING  BY    ELECTRICITY. 


F  I  CURE  I    illustrates  the  interior  construction  of  the  first  successful 
magneto-electric  blasting  machine  the  invention  of  Mr.    H.   Julius 
Smith,  and  is  sometimes  kjiowii   as  the  "Plunge"  or  "Rack"  batterA'. 
It  is  constructed  on  the  principle  of  a  regular  dynamo  in  that  it  is  a 
magnet  of  the  horseshoe  character,  of  iron,  wound  about  with  coils  of  in- 
sulated copper  wire.     Between  the  poles  of  the  magnet  there   is  fitted  to 
revolve  an  arniature  of  cylindrical  construction.  carr>'ing  in   its  body  other 
insulated  copper  wire  coiled  longitudinally  as  to  the 
cylinder.     The    rapid  revolution  of  the  armature  by 
suitable  means  generates  and  sustains  in  the  machine 
au  accumulative  current  of  electricity  of  great  power, 
which    at   the   moment  of  its  maximum  intensity  is 
switched  off  to  the  outside  circuit  in  which  are  the 
fu.ses.  and  in  the  interior  of  each  fu.se  the  ignition  is 
accomplished  instantly. 

A  is  the  principal  magnet.  B,  the  annature  revoh  - 
ing  between  the  poles  of  the  principal  magnet.  C,  the 
loose  pinion,  its  teeth  engaging  with  the  rack  bar,  and 
by  a  clutch  also  engaging  with  the  spindle  of  the 
armature  on  the  downward  stroke  (only)  of  the  rack 
bar.  D,  the  spring,  which,  when  struck  by  the  foot 
^  of  the  descending  rack  bar.  breaks  the  contact  between 
two  small  platinum  bearings,  and  this  causes  the 
whole  current  of  electricity  to  pass  through  the  out- 
side circuit — the  leading  wire  and  fuses.  K,  the  two 
platinum  bearings,  one  on  the  upper  face  of  the  spring, 
the  other  in  the  machines,  as  at  present  constructed, 
being  a  screw  with  a  platinum  point,  passing  through 
'^"'- '•  the   yoke  above  the   spring.     The  points  at    which, 

after  long  use,  failure  is  most  likely  to  occur,  and  repairs  may  he  needed  are 
as  follow :  The  small  pinion  C,  by  violent  usage  may  break.  A  new  one 
can  be  fitted  with  little  trouble.  The  platinum  bearings  at  E  may  he 
fouled  by  dust  or  other  foreign  substance ;  it  is  nece.s.sary  that  these  should 
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bright  and  clean.  Opening  the  case  at  the  back,  examination  and  clean- 
ing if,  necessan,-.  can  be  easily  accomplished.  The  "comniutalor"  is  a  thin 
ring  of  copper  like  a  section  of  a  tube  (or  would  be  so  were  it  not  divided 
by  a  saw  cut  on  each  side  into  two  equal  parts)  fastened  upon  a  hard  rubber 
hub.  The  "commutator"  has  pressing  upon  it  (on  the  outer  surface  of  the 
ring)  two  copper  springs.  These  should  press  firmly  upon  it,  and  its  surface 
should  be  bright  and  clean.  In  the  course  of  time,  particularly  if  the  ma- 
chine should  have  beeu  used,  this  surface  may  become  tarnished,  then  it 
will  be  necessary  to  make  it  bright.  Rubbing  with  dr>'  emery  paper  will 
ser\-e  this  purpose,  afterward  the  surface  should  be  slightly  oiled.  Also, 
small   particles  of  the  copper,  the  result  of  the    wear  of  the    ring   or  the 

springs,  may  fall  into  the  crevices  Ije- 
tween  the  two  parts  of  the  ring.  If 
these  crevices  become  filled  with  dust 
or  copper,  the  result  will  be  to  weaken 
the  effectiveness  of  the  machine,  as  it 
is  necessary  that  the  two  parts  of  the 
ring  should  be  insulated.  In  order  to 
cleanse  this  ring  or  commutator  the 
rack  must  be  taken  out  of  the  case, 
which  can  be  done  by  removing  the 
small  screw  near  the  lower  end,  then 
the  interior  working  parts  of  the  ma- 
chine, with  the  shelf  on  which  they 
rest,  can  be  moved  partly  out  of  the 
case — far  enough  for  the  purpose. 
The  parts  being  within  reach,  remove 
the  springs  which  pre.ss  upon  the 
commutator  and  the  yoke  which  holds 
in  place  the  spindle  upon  which  the 
^^^  "  comutator  runs,   and  the    latter    can 

Fitimgbia:  'HtBatirrv.    then  Tcadily  bc  cleaued  and  replaced. 

This  machine  should  never  be  exposed  to  excessive  or  long  continued  heat; 
should  not  stand  for  over  an  hour  at  one  lime  in  the  hot  sun.  or  where  the 
thermometer  may  show,  say  ninety  degrees  of  heat.  That  heat  which  will 
melt  sealing  wax  might  be  destructive  to  the  machine. 

Two  sizes  of  the  "Plunge"  batterv'  are  made,  known  as  the  "No.  3"  and 
"No  4."  The  capacity  of  the  "No.  3"  is  about  12  holes,  and  of  the  "No.  4'' 
about  25  holes,  but  many  persons  claim  that  they  can  fire  a  greater  number 
of  holes  with  the  smaller.  "No.  3."  l)atter\'  than  with  the  "No,  4."  With  a 
"No.  3"  machine  in  good  condition  one  is  more  likely  to  fire  a  larger 
number  of  holes  than  with  the  "No.  4"  because  of  the  resistance  which  the 
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latter  offers  in  pushing  down  the  handle  and  the  difficulty  in  g^etting  up 
speed  enough  in  the  armature  to  discharge  a  strong  current.  It  is  obvious 
that  to  get  the  best  work  out  of  the  "Plunge"  machine  the  handle  must 
press  down  in  a  perfectlj-  straight  line  without  bearing  either  way  and  the 
greatest  speed  must  be  acquired  at  the  end  of  the  stroke.  It  is  a  difficult 
matter  for  anyone,  no  matter  how  experienced  he  may  be  in  the  use  of  these 
batteries,  to  discharge  exactly  the  same  quantity  of  current  at  each  oper- 
ation. To  get  the  best  result  out  of  the  batten,-  one  should  take  hold  of 
the  handle  with  the  right  hand  and  lift  it  to  its  full  length,  then  press  it 
down,  at  first  with  moderate  speed,  hut  finishing  the  stroke  with  all  possible 
force  bringing  the  rack  to  the  bottom  of  the  box  with  a  solid  thud.  Some 
persons  in  using  this 
machine  give  the  rack 
a  churning  motion 
before  pushing  it  all 
the  way  down.  This 
is  no  advantage  what- 
ever ;  on  the  contrary, 
it  is  likely  to  injure 
the  machine,  as  by 
several  strokes  in 
quick  succession 
enough  heat  may  be 
generated  to  destroy 
certain  parts  of  the 
machine.  The  cur-  - 
rent    is  no   stronger 

because     there    is      no  \-\v,.  r^.—Showinf;  l-f'^'o''  Const*  HcUon  o/  Crrscem  Batlfrv. 

such  thing  as  storing  tlie  electricity,  the  chief  point  being  to  get  high 
speed  at  the  end  of  the  stroke. 

Another  form  of  batter>- used  in  America  is  similar  to  the  "Plunge."  but 
is  fired  by  pulling  a  rod  or  tape  instead  of  pushing  a  rack.  This  is  known 
as  the  "Pull-up"  machine.  Its  general  construction  is  similar  to  the  plunge. 
the  chief  difference,  besides  that  already  referred  to.  being  in  the  method 
by  which  the  circuit  is  changed.  Instead  of  striking  a  key  at  the  end  of 
the  stroke  the  current  is  thrown  from  the  short  circuit  of  the  machine  into 
the  long  circuit  containingthe  exploders  by  .simply  breaking  the  .short  circuit. 

Fig.  2  illustrates  a  new  form  of  battery  known  as  the  "Crescent."  Its  in- 
terior construction  is  shown  in  Fig.  3.  The  "Crescent"  battery  is  distinctl\' 
different  from  all  others  in  the  method  by  which  the  current  is  discharged. 
In  principle  it  is  identical  with  the  "Plunge"  or  the  "Pull-up"  so  far  as  it 
consists  of  a  magnet  with  an  armature  at  the  poles.     In  the  "Crescent"  this 
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armature  is  revolved  by  a  rack  which  is  a  sesrment  of  a  circle.  The  power 
which  generates  the  current  in  the  "Crescent"  is  a  strong  steel  spring.  The 
operator  simply  presses  this  spring  to  a  point  from  which  it  is  automatically' 
released.  The  current  is  thrown  into  the  line  at  the  end  of  the  stroke  by 
breaking  the  circuit,  the  rack  and  the  pinion  on  the  armature  shaft  forming 
a  short  circuit.  This  circuit  is  broken  by  the  fact  that  the  pinion  and 
quadrant  are  separated  within  a  short  distance  of  the  end  of  the  stroke  and 
the  current  which  has  been  produced,  and  which  will  in  all  cases  take  the 
shortest  circuit,  is  now  forced  to  take  a  path  through  the  leading  wires  and 
exploders. 

Wm.  L.  Saunders. 
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IN  treating  Uie  subject  of  architecture  and  the  allied  arts  it  becomes  ap- 
parent that  two  forms,  painting  and  sculpture,  have  received  the  most 
attention  from  the  artists  of  all  time.  Oilier  forms  of  art.  as  metal 
work,  enamtl,  niosiac,  paitited  glass  and  similar  minor  forms  were  de- 
veloped chiefly  in  some  one  style,  and  even  though  they  were  employed  in 
many  others,  they  sank  into  subordinate  positions.  Painting  and  sculpture, 
however,  are  present  in  nearly  every  form  of  architecture,  and  generally  in 
a  well-developed  state. 

It  should  be  noted  that  as  mankind  ad\anced  they  made  use  of  a  great 
v*ariety  of  arts,  so  that  in  the  Gothic,  the  latest  of  all  the  original  forms, 
nearly  ever>^  phase  that  had  been  employed  in  previous  styles  here  finds  a 
definite  and  characteristic  use.  The  manner  of  using  different  arts  varies 
with  the  progress  of  taste.  There  is  a  gradual  evolution  of  sculpture  from 
the  low  reliefs  of  the  Egyptians  to  the  full  round  of  the  Greek,  Roman  and 
Gothic.  Painting  is  chiefly  employed  to  depict  scenes,  even  in  such  widely 
separated  styles  as  the  Egyptian  and  gothic.  It  is,  however,  often  used  to 
color  oraanient  and  in  the  representation  of  ornamental  designs.  The 
Greeks,  for  example,  made  large  use  of  painted  ornament,  which  in  other 
styles,  the  Corinthian,  for  example,  is  di.splaced  by  .sculpture.  Metal,  while 
used  in  a  splendidly  barbaric  manner  by  the  Assyrians,  becomes  a  most 
useful  and  well  subordinated  ally  in  otiier  styles. 

lu  making  u.se  of  the  allied  arts  as  adjuncts  to  architecture  no  especial 
significance  .seems  to  have  been  attached  to  subject  matter.  The  Egyptians 
covered  the  walls  of  their  palaces  and  temples  indifferently  with  scenes  from 
sacred  and  royal  life,  and  much  the  same  may  be  said  of  their  tombs,  though 
here  incidents  from  the  book  of  the  dead,  and  many  episodes  from  tlie  daily 
life  of  the  people  are  to  be  found.  The  methods  employed  in  the  decora- 
tion are  the  same,  whatever  the  subject,  and  the  appearance  of  a  wall 
decorated  with  sacred  scenes  and  one  co\  ered  with  events  in  the  histon,-  of 
a  great  Pharaoh  exhibit  no  difference  to  the  casual  eye.  It  is  the  same  with 
the  Greeks,  and  while  the  gods  in  the  pediments  of  the  temples  had  a  higher 
relief,  or  rather  were  full  statues  in  the  round,  while  the  figures  in  the  frieze, 
being  chiefly  of  human  beings,  had  a  low  relief,  the  difference  is  one  of 
position  and  has  no  connection  with  the  subject  matter.  It  is  the  same  in 
the  Gothic,  and  though  in  the  churches  statues  of  saints  and  divine  person- 
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ages  are  the  rule,  viewed  from  an  architectural  standpoint  they  are  ><iniply 
statues.  Their  real  meaning  has  no  special  significance.  The  works  of 
Raphael  or  of  Michael  Angelo  are  so  much  fresco  qnd  exercise  the  same 
function  of  wall  coverings  whether  they  relate  to  sacreu  ^r  jvrofnne  history. 
There  is.  at  various  times,  a  greater  development  of  one  form  of  repiesti«ito. 
tion  than  another,  but  as  statues,  paintings  or  enamel  they  are  the  same,  so 
far  as  occupying  certain  positions  in  the  building  is  concerned,  and  so  far 
as  they  are  decorative  adjuncts. 

One  or  two  minor  arts  call  for  consideration.  I'iscripiix>ns  occupy  a 
position  of  considerable  importance  in  early  forms  of  art.  It  was  necessary 
to  give  an  absolute  name  to  the  representation  of  figures  or  scenes  in  order 
that  there  be  no  misunderstanding  as  to  what  was  represented.  Accord- 
ingly these  elements  disappear  with  the  progress  of  art.  The  Eg>"ptian 
hieroglyphics  form  a  very  considerable  pari  of  their  sculptures,  and  while 
they  may  never  have  been  employed  as  a  decoration  the  uses  that  they  were 
frequently  put  to  made  them  such.  The  method  was,  therefore,  dispensed 
with  in  the  later  work.  The  Greeks  use  brief  inscriptions,  generally  not 
more  than  a  word  or  two,  to  indicate  the  individual  represented,  a  system 
followed  by  the  Romans.  Byzantines  and  early  Gothic  artists.  In  all  these 
styles  the  in.scription  is  extremely  limited  and  is  frequently  omitted  alto- 
gether. With  the  full  development  of  paintings  the  usage  was  neglected^ 
for  then  art  and  intelligence  had  advanced  sufficienth'  to  enable  the  work  to 
be  thoroughly  understood  without  any  disfiguring  marks.  The  most  beauti- 
ful and  successful  application  of  inscriptions  to  decorative  purposes  is 
furnished  by  the  Mohammedans,  who  devised  what  might  almost  be  termed 
a  special  style  of  decoration  from  their  writing. 

One  special  form  of  decoration  was  practiced  in  Italy  in  the  period  of  the 
Renaissance  which  deserves  mention,  namely,  sgraffito.  This  mode  of 
ornamentation,  which  is  very  simple,  and  in  the  Italian  climate  both  per- 
manent and  effective,  consists  in  laying  on  a  coating  of  black  plaster,  over 
which  is  spread  a  thin  coat  of  white.  The  design  is  then  engraved  on  this, 
coming  out  in  black. 

It  will  be  noticed  that,  in  tracing  the  influence  of  the  allied  arts  upon 
architecture  it  is  too  extensive  a  theme  to  be  opened  here,  but  it  is  a  highly 
significant  fact  that  the  highest  development  of  ornament  of  any  kind  is  to 
be  found  in  conjunction  with  sacred  edifices.  The  temple  and  the  church 
were  the  structures  on  which  the  people  lavished  the  whole  of  their  re- 
sources, and  though  in  time  secular  buildings  borrowed  from  ecclesiastical 
ones,  the  latter  remained  the  finest  exponents  of  all  decorative  systems. 
Nor  is  this  the  only  reason,  for  sacred  buildings  have  survived  in  a  more 
complete  state  than  secular  ones,  not  only  because  they  were  frequently 
built  with  greater  care  and  with  better  materials,  but  because  the  traditions. 
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with  which  they  were  surrounded  inspired  an  awe  which  was  often  a  means 
of  protection  from  desecration. 

It  must  not,  however,  be  inferred  that  secular  buildings  were  in  any  way 

deficient    in  nmamcnt.    m   that  the  .allied  arts  entered  into  less  intimate 

:  .  .p  with   M'chhetiure  in  thent  than  in  those  devoted  to  worship. 

ntr.in    in  rvery  "tvle  in   wliicii  a  system  of  decoration   was  con- 

i-uuied  out,  the  secular  buildings  were  not  less  elaborately  oma- 

».-....!  than  the  ecclesiastical  ones.  The  palaces  of  the  monarchs  were 
'rtraSdcd  with  llu  rirhcs  of  the  lan.T,  :\s  were  the  temples.  Soiuelimes.  in 
fnct.  iheV  ,fr<fCf^e<i  lh<nn,  .ii  in  the  R':)man  empire  and  the  period  of  the 
Renaissance.  Diffcieni  caiues  htnvcver,  produce  similar  results  in  these 
two  instances.  In  Rome  religion  sunk  into  a  civil  function,  and  was  kept 
up  more  in  regard  to  popular  feelings  than  from  any  religious  feeling.  In 
the  Rcnai.ssance  Europe  found  itself  abundantly  provided  with  churches 
and  cathedrals,  and  the  artistic  energy-  which  had  previously  been  spent  on 
the  church  was  now  devoted  to  the  palace. 

The  effect  of  this  change  upon  ornamentation  was  ver):  great;  artists 
were  no  longer  confined  to  sacred  subjects  nor  limited  by  the  solemnity 
befitting  a  church.  Secular  art  developed  with  an  a.stonishing  rapidity. 
ancient  forms  and  methods  were  seized  upon  with  avidity  and  an  entirely 
new  system  devised  which  had  no  connection  with  the  old  ecclesiastical 
forms.  The  Renai.ssance  was,  therefore,  as  the  period  of  the  Roman  empire, 
a  time  of  the  decoration  of  the  palace  as  distinguished  from  the  decoration 
of  the  church.  The  difference  between  the  new  and  the  old  style  was  one 
of  forms  rather  than  of  methods.  The  walls  were  covered  with  paintings 
or  hung  with  tapestr>-  just  as  the  church  was,  though  now  the  secular 
forms  and  adaptation  of  ideas  to  secular  life  gave  a  new  and  distinct  appear- 
ance to  the  ornamentation.  Into  the  history  of  this  evolution  it  is  not 
neces.sary  to  enter,  but  it  should  not  be  forgotten  that  in  all  periods,  and  in 
all  styles,  the  union  of  all  the  arts  was  close  and  iutiniate  without  regard  to 
the  uses  to  which  the  building  was  to  be  put. 

The  decoration  of  the  house  was  more  internal  than  external.  In  earlier 
times,  even  as  far  back  as  the  period  of  Greece  and  Rome,  the  hou.seholder 
prided  himself  more  upon  the  internal  arrangements  of  his  house  than  upon 
its  external  aspect.  He  aimed  to  have  his  art  treasures  where  he  could  en- 
joy llieni  in  the  society  of  his  friends  rather  than  to  display  them  for  the 
benefit  of  an  unappreciative  public.  Gorgeous  exteriors  were  therefore  re- 
sented for  the  palaces  of  the  monarch  or  great  nobles  who  wished  to  impress 
the  populace  with  their  impurtauce  and  wealth.  Later,  in  the  middle  ages, 
the  unsettled  state  of  .society  prevented  the  use  of  any  considerable  ornament 
on  the  facades  of  the  dwelling,  and  in  fact  the  houses  of  the  great  men  were 
nothing  less   than  fortresses  that    were  constantly   subject  to  attack  from 


ARCHITCrURE  AND  THE  ALLIED  ARTS.  185 

enemies  who  had  small  regard  for  any  object  of  beauty.  When  this  state 
of  afifairs  had  improved,  some  attempts  were  made  at  external  decoration ; 
but  progress  was  slow^,  and  it  was  usually  confined  to  a  small  part  of  the 
facade,  as,  for  example,  the  doorw^ay  or  entrance.  Mediaeval  houses  ap- 
pealed more  to  the  eye  by  their  beauty  of  dimension  and  solidity  of  struct- 
ure rather  than  by  an  elaboration  of  ornament.  In  the  towns  there  was  a 
greater  freedom  of  display,  for  here  was  less  danger,  but  it  was  not  until 
well  into  the  Renaissance  that  it  became  usual  to  elaborately  decorate  the 
dwellings  of  private  citizens. — Barr  Ferree,  in  the  Inland  Architect. 
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UXUOUBTEDLY  the  greatest  change  in  the  use  of  steam  in  the  last 
few  years  has  been  the  introduction  into  stationary  practice  of  the 
higher  pressures  and  compound,  triple  and  quadruple  cylindered 
engines,  which  had  preA'iously  been  found  so  advantageous  in  the 
marine  service.  And  here  it  is  of  interest  to  observe  that  the  same  in- 
fluences which  have  been  instnnnental  in  compelling  new  buildings  and 
often  new  locations  have  also  made  necessarj'  strenuous  eflforts  to  lower  the 
cost  of  the  motive  power.  The  most  powerful  of  these  factors  has  been 
the  pres.sure  of  competition  and  the  conseqiient  reduction  of  the  margin  of 
profit,  so  that  the  difference  in  the  cost  of  fuel  consumed  between  an  eco- 
nomjcal  plant  and  a  wasteful  one  not  infrequently  measures  the  margin  be- 
tweeti  success  and  failure.  To  decide  what  style  of  steam  plant  wilJ,  in  any 
given  case,  be  the  most  economical,  requires  a  careful  consideration  of  a 
Ijreat  many  particulars,  among  the  most  prominent  of  which  may  be 
mentioned,  the  nearness  and  consequent  price  of  the  fuel  supply  and  the 
quantity  and  source  of  the  water  obtainable,  for  it  is  evident  that  if 
5ome  quality  of  coal,  for  instance,  is  attainable  of  which  the  price  is  very- 
low,  as  it  is  in  many  cases  where  the  location  being  near  extensive  coal 
fields  those  kinds  may  be  burnt  which  are  of  low  market  value,  then  it 
would  be  the  height  of  folly  to  expend  any  large  sum  in  procuring  econom- 
ical furnaces  or  other  expensive  steam-saving  appliances.  The  same  argu- 
ment holds  good  also  where  the  waste  of  the  manufacture  furnishes  the  fuel, 
as  in  sawmills  and  some  other  places  of  like  general  character,  not  a  few  of 
which  have  to  maintain  some  outside  fire  to  "get  away"  with  the  over- 
abundance of  their  fuel  supply.  In  somewhat  the  same  category  is  to  be 
included  many  of  the  plants  located  in  the  smaller  cities  in  the  new  gas 
belt  of  the  interior  where  the  "consideration'*  for  the  location  of  a  new 
factory  generally  includes  the  "site"  (of  greater  or  less  sixe  according  to  the 
prospective  value  of  the  desired  industry,  and  the  anxiety  of  the  locality  to 
obtain  it)  and  an  amount  of  free  gas  sufficient  for  its  operation  to  its 
fullest  capaciLv. 

On  the  other  baud  where  fuel  is  scarce  and  high-priced  it  is  evidently  the 
soundest  economy  to  put  in  all  steam  a[ipliances  of  the  most  approved  kind, 
as  where  coal  costs  say  from  $5  to  Ss  per  ton  (and  steam  plants  are  operated 

where  it  costs  much  more)  a   avingof  10  per  cent.,  or  even  of  an  apparently 
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serving  details  for  some  other  occasion,  let  me  say  briefly  that  the  boilers 
paltr>'  5  per  cent.,  will  make  a  large  difference  111  the  profits  of  a  year's 
oi>erations.  A  somewhat  similar  state  of  the  case  exists  as  regards  engines, 
but  tlie  superior  rutiniug  qualities  of  the  recent  "automatics'"  seem  to  have 
given  them  a  great  start  over  the  older  fashioned  "throttles"  regardless  of 
their  greater  economy  of  steam  and  consequently  of  fuel, 

Wliile  the  drift  of  practice  lately  has  been  decidedly  in  the  direction  of  com- 
pounding, many  two-cylinder  engines,  perhaps  as  many  three-cylinder  and 
nota  few  wMth  fourhaving  been  erected  within  past  five  years,  it  may  still  be  held 
to  be  an  open  question  whether  these  are  to  be  the  "engines  of  the  future  '  or 
not.  A  greatmany  things  enteriuto  theconsideration  of  the  arrangement  most 
desirable  for  any  particular  place,  which  of  course  would  apply  to  no  other, 
so  that  the  reasons  stated  must  be  general  rather  than. special,  but  prominent 
among  them  is  the  greatly  increased  first  cost.  This  mcludesthe  extra  cost 
of  the  boilers  needed,  which  must  be  strong  enough  to  earn,'  the  higher 
pressures  necessar>'  for  the  carr>nng  out  of  the  idea  of  gain  by  multiple 
expansion  as  well  as  the  greatly  increased  cost  of  the  engine  itself.  Of 
course  in  the  almo.st  infinite  number  of  combinations  possible  in  carrying 
out  the  problem  of  getting  the  most  useful  effect  out  of  each  unit  of  fuel 
supplied  to  the  furnace  one  may  generally  be  found  which  will  be  suited  tu 
the  means  at  hand,  as  the  first  step  may  be  considered  as  being  taken  in 
adding  a  condenser  to  the  single  cylinder  engine  and  thereby  gaining  per- 
haps 10  to  15  pounds  of  mean  effective  pressure,  while  the  addition  of 
one.  two  or  three  cylinders  carries  the  system  out  to  its  logical  conclu- 
sion. One  essential  to  the  success  of  any  plan  for  conden.sing  the  steam, 
of  course  is  the  ability  to  secure  water  in  sufficient  quantity  so  near  the 
level  of  the  condenser  as  either  to  flow  to  it  by  gravity,  or  so  as  to  be  easily 
and  cheaply  pumped.  In  one  pl.ice  lately  visited  the  engines,  of  about  500- 
horse  power,  were  of  the  "tandem  compound"  type  and  stood  within  30  feet 
of  a  river,  by  which  the  fuel  was  conveyed  to  the  boiler-house  door,  and 
from  which  an  abundant  supply  of  condensing  water  was  obtained  with  a 
lift  of  less  than  six  feet.  While  such  a  location  is  in  many  respects  an  ideal 
one.  a  plant  in  course  of  erection,  by  a  prominent  Eastern  manufacturing 
firm,  in  one  of  the  smaller  towns  north  of  Chicago,  while  it  emphasizes  the 
fact  that  the  "Star  of  Empire,"  in  a  manufacturing  sense,  still  "Westward  takes 
its  way  "  is  made  ver>'  interesting  by  the  fact  that  the  enterprise  is  one  which 
has  grown  up  in  the  families  of  the  present  owners,  or  perhaps  it  might  be 
said  rather  that  they  ha\'e  grown  up  in  the  business,  being  of  the  third  gen- 
eration engaged  in  it.  This  plant  is  .so  located  as  to  have  choice  of  several 
railroads  for  the  conveyance  of  freiglit,  with  a  lake  frontage  for  the  heavier 
traffic,  and  as  ample  capital  is  available  their  decision  as  to  what  constitutes 
the  most  economical  modern  plant  is  of  more  than  pa.ssing  intcre.st.     Re- 
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used  are  of  the  "water-tube"  type.  4,000-horse  power  of  which  are  to  be  in 
the  complete  plant  in  boilers  of  250-horse  power  each.  The  engines  are 
"tandem-coniprtnnds"  coiidensing  and  are  rated  at  about  i  ,500  horse  power 
each,  the  condensing  water  being  furnished  by  two  artesieu  wells  which  de- 
liver it  where  wanted,  the  only  drawback  being  that  it  is  slightly  warmer 
than  is  really  desirable.  Of  course  in  this  case  where  property  had  been 
bought  by  the  acre  there  was  not  the  necessity  which  exists  in  some  city  sites 
for  ciowding  the  greatest  amount  of  power  possible  into  the  smallest  space, 
which  is  the  reason  often  a.ssigned  for  the  higher  pressures  and  more  com- 
plicated engines  so  frequently  u.sed,  and  yet  it  seems  to  show  that  the  trend 
of  mechanical  thought  is  toward  simplicity  of  design  rather  than  com- 
plexity, and  that  the  sober  second  thought  of  the  power  user  has  rather  dis- 
credited the  profits  to  be  made  by  saving  the  "vigiutillionth"  of  a  pound  of 
coal  per  horsepower  per  hour  by  an  outlay  of  several  thousand  dollars. 

It  seems  but  fair  to  confess,  however,  that  the  would-be  econoinisl  ma>'  in 
the  future,  as  in  the  past,  let  a  good  thing  escape  him.  A  few  years  ago 
when  the  possibilities  of  the  new  field  of  the  Dakotas  first  attracted  the  at- 
tention of  capitalists  to  the  opening  there  for  mills,  one  of  this  cla.ss  emi- 
grated thither  taking  with  him  some  milling  machinery,  among  which  was 
an  antiquated  .slide-xnlve  engine.  A  mill  of  the  mo,st  approved  pattern  was 
.soon  erected  and  in  operation,  but  for  some  reason  or  other  the  profits  did 
not  seem  to  be  as  large  as  the  amount  of  business  done  would  reasonably 
warrant.  A  little  furtlier  investigation  satisfied  the  owner  that  the  leak  was 
in  the  engine,  whicli  was  accordingl>'  soon  displaced  by  a  Corliss  of  the  most 
approved  type,  with  the  result  of  doing  the  work  with  one-half  the  fuel 
which,  with  coal  at  $6  per  ton  by  the  car-load,  counts  up  pretty  rapidly  even 
in  a  loo-barrel  mill. 

F.  RiddcU. 


A  WOODEN  FLY-WHEEL. 


A  WOODEN  fly-wheel,  30  feet  in  diauieter.  has  been  erected  at  the 
Amoskeag  Mills,  in  Manchester,  N.  H.,  to  replace  the  one  destroyed  by 
the  accident  of  October  16,  last.  This  wheel  has  a  wooden  rim  made 
of  ash  and  9  feet  wide  carried  on  two  sets  of  cast-iron  arms,  24  in  all.  In 
the  test  it  was  run  up  to  76  revolutions  per  minute.  Power  is  taken 
from  this  wheel  by  means  of  two  51 -inch  belts.  The  old  wheel  was  all 
iron,  and  weighed  1 16,000  pounds  ;  the  new  wheel  weighs  loci.ooo  pounds. 


C — stone. 
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NDERLYINC.  Llie  hills  of  Southern  Ohio,  from 
A  point  less  than  one  hundred  miles  east  of  Cin- 
cinnati to  the  famous  Scioto  Valley,  and  extend- 
ing inland  some  twenty  or  thirty  miles,  are  al- 
most inexhaustible  beds  of  freestone,  some  of 
which  have  been  worked  for  half  a  century  and 
^r  .  ^s^^^'  others  only  opened  since  the  introduction  of 
'§  '  R^I^P  railroads  along  the  Ohio,  affording  other  t ran s- 
I'ortation  facilities  than  the  river.  The  largest 
;ind  most  important  of  the  freestone  quarries  is 
that  of  the  Huetia  \'ista  Freestone  Co.,  at  Huena 
\'ista,  a  pretty  little  village  lying  between  Ports- 
niouthaiui  CniL  iiin.iti.  Tliis  company  is  more  often  referred  to  as  the  "Caden 
Company"  in  contradistinction  to  the  Hnena\"ista  Ivxcelsior  l-Veestone  Works. 
operated  by  other  parties.  The  members  of  the  Caden  family  date  their  con- 
nection with  the  freestone  interests  of  Biiena  Vi.sta.  back  to  the  '5*^">  ■'^  and  have 
distributed  the  responsibilities  of  caring  for  the  many  details  connected  there- 
with in  such  a  manner  as  to  insure  ab.so lute  harmony  and  greatest  concentra- 
tion of  forces.  They  maintain  a  general  store,  over  which  their  offices  are 
located,  own  a  fleet  of  boats  for  transporting  stone  down  the  river ;  have  their 
own  .stone  mill  with  eight  gangs  of  saws,  and  control  10,000  acres  of  timber 
and  stone  land,  the  development  of  which  affords  employment  to  a  suffi- 
cient number  of  persons  to  people  the  better  part  of  the  \'illage  of  Bueua 
V*ista  an  well  as  the  valley  up  which  the  quarries  are  located.  As  the  best 
sione  is  found  four  miles  up  this  valley  they  have  con.structed  a  tram  rail- 
way which  is  a  model  of  its  kind,  both  in  the  manner  of  its  construction, 
the  system  of  conducting  it  and  in  the  maintenance  and  care  it  receives. 

Starting  from  the  stone  saw  mills  on  the  bank  of  the  Ohio  river  this  tram- 
way traverses  the  extensive  stone  yard.s  of  the  prosperous  concern  and 
turns  abruptly  to  the  right  until  the  high  banks  of  Twin  Creek  are  reached, 
which  it  follows  for  about  a  mile  along  a  road  bed  cut  in  the  side  of  the  high 
hills,  which  engineering  feat,  as  those  encountered  further  along  this  unique 
railway,  was  accomplished,  unaided,  by  one  of  the  Cadens.  The  cars  aie 
drawn  by  mules,  who  find  an  easy  grade  for  most  of  the  distance,  the  steeper 
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hills  having  a  gravity  iuchnc,  one  of  which  is  illustrated  at  the  opening  of 
this  article.  Relay  stations  are  located  every  half  mile  and  so  perfect  is 
the  system  of  conducting  this  road  that  an  empty  tram-car  going  tovvanl 
the  quarry  is  seldom  delayed  by  a  car  going  down.  Generally  speaking,  an 
"empty"  will  take  the  switch  at  a  relay  station  just  in  time  to  exchange 
nuiles  with  the  driver  of  the  loaded  car  who  travels  only  between  the  two 
stations  relieving  the  driver  of  a  loaded  car  at  one  end  and  taking  back  an 
"empty."  So  thoroughly  ha.s  this  custom  become  fastened  npon  Mr.  Mule 
that  in  event  of  its  becoming  necessarj'  to  es.say  another  half  mile  of  travel 
unrelieved  by  a  down  traveler,  the  proverbial  stubborness  of  the  animal  as- 
serts itself  and  while    the    lash  is  being  applied  vigorously   to   his  back  he 

calmly  meditates  on 
the  unreasonable 
demands  of  man 
who  formulated  cus- 
toms and  laws  only 
to  destroy  them  at 
unreasonable  times. 
He  has  no  desire  to 
explore  a  half  mile 
i>r  road  unknown  to 
him    and     protests 


BUENAVISTA 
rREeSTONEW' 
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ugainst  starting  in  a 
direction  opposite 
to  that  he  is  wont 
to  travel  until  the 
car  has  been  re- 
peatedly sho\*ed 
cakicn's  xult..  against    him    when 

he  starts  off,  showing,  however,  his  dissatisfaction  with  every  step  he  takes. 
The.se  stations  are  substantial  structures  and  afford  ample  protection  to 
man  and  beast  from  the  weather.  The  Cadens  cut  their  own  timber  and 
have  their  own  saw  mill  and  employ  carpenters  capable  of  building  any 
sort  of  a  structure,  including  bridges,  stations  and  dwelling  houses  for  the 
workmen.  The  valley  is  dotted  with  these  cozy  habitations  for  laboring 
men  and  each  liou.se  is  numbered  so  that  it  is  readily  designated  in  any 
lea-se,  rent  receipt  or  order  for  repairs. 

The  company  gets  out  its  own  ties  and  keeps  men  constantly  employed 
in  making  repairs  along  the  line,  keeping  in  mind  the  old  saw  that  "a  stitch 
in  time  .saves  nine."  A  pleasant  journey  of  half  an  hour  brings  us  to  the 
quarries  at  prc'^ent  being  worked  which  are  located  on  the  eastern  slope  of 
a  hill.     Very  little  stripping  is  required    until  the  hill  has  been  penetrated 
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to  a  distance  of  eighty  or  one  hundred  feet,  and  as  the  strata  of  stotie  which 
has  given  the  Bueiia  Vista  district  an  en\^able  reputation  for  half  a  century, 
continues  uninterrupted  along  the  side  of  the  hill  for  an  indefinite  distance, 
the  process  of  development  is  carried  on  simply  and  inexpensively,  enab- 
ling them  to  place  the  stone  on  the  market  at  a  reasonable  figure,  and  allow 
a  fair  margin  of  profit.  In  fact  they  possess  facilities  for  quarrying,  sawing 
and  shipping  unsurpassed  by  any  other  quarry  in  the  country  and  to  the 
prompt  execution  of  orders  may  be  attributed  the  popularity  established 
by  this  concern. 

The  stone  in  this  new  opening  is  a  darker  shade  than  that  funnerh'  mar- 
keted by  them,  and  is  of  a  most  beautiful  color  and  of  superior  quality.  It 
is  entirely  free  from  iron  rust  or  any  other  discoloring  materials,  as  shown 
by  the  following  analytical  test : 

Silica  ...         ......    90.22  per  cent 

Alumina  ...r» 6.25       " 

Iron  Oxides ....  I 2.37       '* 

Lime.... 87       " 

Magnesia , nib       " 

Carbonic  Arid  Water  and  LoM 0.23       " 

Twenty-five  blocks  of  50  cubic  feet  each  are  quarried  here  in  a  day  atid 
conveyed  down  the  valley  to  the  mill,  where  they  are  sawed,  placed  on  the 
company's  boats  and  conveyed  to  Cincinnati,  the  distributing  point,  where 
the  company's  other  offices  are  located  and  where  local  and  foreign  fjrders 
receive  attention. 

In  the  next  valley  west  are  the  quarries  of  the  Buena  Vista  Excelsior 
Freestone  Works,  of  which  John  Miller  &  Sons  are  proprietors.  Three 
quarries  are  at  present  being  worked  !iy  this  concern,  two  of  them  being 
located  on  a  railroad  owned  and  operated  by  this  firm.  The  third  quarry  is 
on  the  brow  of  a  hill  to  the  east  and  the  stone  taken  therefrom  is  freighted 
by  ox  teams  down  the  valley  through  which  Twin  Creek  flows  to  the  mill  of 
the  company  adjacent  to  that  <»f  the  Cadens. 

The  product  of  the  other  quarries  is  loaded  on  small  flat  cars  and  hauled 
by  locomotive  to  the  top  of  the  hill  overlooking  Buena  Vista  and  rundown 
an  incline  to  the  mill.  It  is  a  steep  grade  from  the  bottom  of  this  declivity 
to  the  yards  of  the  Excelsior  Company  so  that  no  power  is  required. 

The.se  quarries  are  exceedingly  fortunate,  however,  in  being  so  near  such 
an  excellent  market  as  Cincinnati,  which  is  also  a  good  distributing  point 
for  outside  sales.  They  are  able  to  load  from  their  yards  and  mills  directly 
upon  the  barges  and  float  same  with  simply  the  aid  of  the  current  to  desti 
nation.  The  yards  of  botli  firms  are  roomy  and  well  stocked  with  both 
mill  blocks  and  dimen.sion  stone. 

The  Excelsior  Company  makes  use  of  a  steam  traveler  in  its  yard,  while  at 
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the  Caden  mill  are  steam  derricks  admirably  constructed  and  excellently 
cared  for,  water-proof  hoods  entirely  covering  the  engines  and  parts  liable 
to  rnst.  It  is  no  uncommon  thing  to  find  flagging  four  feet  wide  and  of  al- 
most any  length  in  the  yard  of  this  latter  company. 

At  a  distance  of  less  than  twenty  miles  north  of  Btiena  Vista  in  almost  a 
direct  line  is  the  town  of  OtwMV,  where  a  most  execllent  cjuality  of  free- 
stone is  quarried    bv    the   firm  of  W.  R.  Smith  it    Sons.     Here   also  is    the 

stone  saw  mill  of 
tilts  firm,  a  view  of 
which  is  given  here- 
with. 

This  mill  is  kept 
busy  night  and  day 
filling  orders  for  the 
buff  stone  naw  so 
pi>pular  among  all 
architects  and  build- 
ers. At  present 
most  of  their  stone 
is  being  quarried  at 
Freestone  a  short 
distance  cast  on  the 
C.  P.  cSt  V.  R.  R.. 
but  they  expect  to 
shortly  build  an  in- 
cline to  the  top  of  the  hill  directly  back  of  their  works  where  an  excellent 
quality  of  rock  is  found  without  the  need  of  much  stripping. 

At  Freestone  the  quarry  of  this  concern  is  found  to  be  (piite  extensive 
and  is  located  up  in  the  hills,  about  half  a  mile  from  the  railroad.  The 
stripping  is  very  light  at  this  place,  as  the  hills  are  not  precipitous.  Haul- 
ing to  the  railroad  is  done  by  oxen,  and  the  relations  between  Mr.  Smith 
and  the  officials  of  the  road  are  so  pleasauL  tliat  no  inconvenience  is  met 
with  for  lack  of  cars  or  means  to  convey  thent  to  the  mill. 

Contiguous  to  this  quarr)'  are  those  of  Mr.  Cole,  the  ledges  of 
which  approximate  four  or  five  feet  in  thickness.  Further  west,  on  the 
same  line  of  road  between  Freestone  and  Otway,  is  Henley.  Back 
among  the  hills  is  found  the  "Henley  Blue,"  which  combined  with  the 
*'Otwa\-  Buff"  arouses  the  admiration  of  architects  and  builders  alike.  The 
quality  of  these  stones  is  about  the  same,  and  the  texture  is  ver\-  even  in 
both  of  them,  and  owing  to  the  indefatigable  efforts  of  W.  R.  Smith.  Jr.. 
and  his  energetic  representative,  Mr.  C.  E.  Holley,  of  Cincinnati,  their  com- 
bination is  finding  its  way  into  eastern  cities,  where  it  is  deservedly-popular. 


MH.r<   OP   \V.    It.    SMITH   *   SONS. 
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The  water-works  at  Eden  Park,  Cincinnati,  contain  specimens  of  Otway 
buff  as  do  also  the  handsomt  resiik-nces  of  Mr.  Kramer  and  General  Closhorn, 
a  photogravure  of  whose  place  is  shown  in  the  July  issue  of  the  Inland 
Architect. 

The  new  bridge  across  the  Ohio  at  Cincinnati  drew  extensively  on  Mr. 
Smith's  quarries,  as  did  also  the  new  viaduct.     The  architects  of  eastern 

cities  are  specifying 

"Otway  Buff"  ami 
"Henley  Blue"  ex- 
tensively, and  nut  a 
little  of  the  buff 
finds  its  wa\'  south 
and  west. 

Less  than  twen- 
ty-five miles  east  of 
Otway  is  Ports- 
mouth, which  has 
just  outside  its  bor- 
ders some  ver\' 
pretty  bluestone  in 
ledges  of  varying 
thicknes.s.  The 
greatest  quantity  of 
this  stone  is  found 
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along  a  creek  two  miles  west  of  tUe  Scioto  river,  called  Carey's  Run.  Here 
are  quarries  belonging  to  Reitz  &  Co..  Bode  &  Son  and  Wishon.  Rett/.  & 
Co..  have  quarries  east  of  the  creek  and  highway  as  well  as  elsewhere. 
and  have  but  little  stripping  to  do.  with  good  depth  of  rock.  This  firm 
has  a  ver>'  extensive  mill  in  the  city  of  Portsmouth,  which  we  hope  shortly 
to  illustrate  together  with  views  of  their  yard,  which  is  now  being  fitted 
with  derricks  and  every  convenience  for  handling  the  extensive  business 
they  carry  on,  not  only  in  Portsmouth  stone  alone,  but  in  that  from  other 
quarries. 

In  the  northeastern  purt  of  the  city  are  found  the  works  of  Rode  &  Son. 
which  are  kept  running  constantly  on  stone  from  their  own  quarries  and 
others — considerable  brown  stoue  being  cut  by  them. 

Thirty  miles  north  of  Portsmouth  on  the  Scioto  Valley  division  of  the 
Norfolk  &  Virginia  R.  R.  is  Waverly,  where  blue,  buff  and  brown  sand 
and  freestone  are  quarried  b>  the  Waverly  Stone  Company — a  company 
recently  organized,  and  which  is  doing  much  to  redeem  the  reputation 
of  the  excellent  building  stone  fimnd  at  this  place,  but  which  has  been 
brought   into  disrepute   by  reason   of  the  machinations  of  an  unprincipled 
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and  untni.stwortliy  employe  uf  the  former  owners.  The  combination  of 
their  huff  and  blue  stone  produces  a  pleasing;  effect,  and  a  proper  name  for 
their  brown  stone  would  be  "old  gold."  The  color  aud  texture  of  this 
stone  is  uniform  throughout,  as  it  i.s  also  in  their  buff  and  l)hie,  and  with  in- 
creased facilities  for  sawing  these  various  stones,  and  with  energetic  work  on 
the  part  of  its  efhcient  officers,  there  is  no  reasoti  to  expect  anything  but  a 
successful  career  tor  the  new  company. 

CVood  stone  is  the  prime  factor  in  the  success  of  quarry -owners,  and  those 
of  the  freestone  district  certainly  have  quality  as  well  as  quantity.  It  is 
claimed  for  freestone  coming  from  this  district  that  it  is  the  most  durable 
stone  that  can  be  put  into  a  structure.  It  is  entirely  proof  against  frost. 
aud  is  claimed  to  be  nearer  fireproof  than  any  other  stone  known.  While  it 
is  easily  worked  it  is  compact  and  sufficiently  hard  to  re.sist  any  ordinary 
usage.  It  hardens  with  age  and  does  not  corrofle,  and  altogether  coudiines  a 
^reat  number  of  superior  qualities  for  building  and  other  purposes. 


SYLVESTER  MARSHALL. 


THIv  subject  of  tliir  frontispiece,  Sylvester  Marshall,  at  present  well 
known   as   the   President   of  the   National  Association  of  Quarry 
Owners  of  the  United  States,  was  born  in  Crawford  County,  Pa., 
alxjut  fort>-  years  ago.     He  was  the  fifth  son  of  Paden  and  Margaret 
Marshall,  and  his  great-grand-parents  were  natives  of  the  Keystone  State, 
leaving  him,  beyond  a  doubt,  an  American  in  all  that  the  name  implies.     His 
family  perforce,  is  one  of  the  oldest  in  Western  Pennsylvania, 

His  childhood  was  spent  on  a  farm,  but  at  the  age  of  sixteen,  being  am- 
bitious for  something  beyond  its  environment,  be  sought  for  an  education 
that  would  fit  him  for  broader  pursuits.  Acting  on  the  determination,  hv 
was  soon  enrolled  among  the  students  of  Jamestown  Seminary,  and  before 
he  was  seventeen,  began  tcaehitig  school  in  the  winter  sea.sons — attending 
the  spring  and  fall  terms  at  tlie  Seminary.  The  years  1874-75  found  him 
teaching  the  higher  nuilheniatics  and  Latin  in  the  same  Seminary,  a  fact 
that  be.speaks  for  him  great  application  in  his  studies  previou.sly.  In  1876, 
at  the  earnest  solicitatit)n  of  friends,  but  contrary  to  bis  own  inclination,  be 
began  the  study  of  law  with  bis  brother,  the  late  Jas.  O.  Marshall,  tlien  of 
Pittsburgh,  Pa.  A  few  months  reading  convinced  him  that  the  bar  would 
not  prove  congenial,  and  he  bade  final  adieu  to  Coke  and  Blackstone.  and  an 
embrj'onic  jurist  thus  deliberately  eschewed  all  possibility  for  sitting  him 
self  on  the  Supreme  liencb  or  in  the  White  House.  However,  he  has  not 
had  a  single  regret  for  his  action  fruni  that  day  to  this. 

The  years  of  1879-80  found  him  engaged  in  the  oil  business,  but  the 
times  being  rendered  unpropitious  owning  to  the  fact  that  the  president  of 
the  Standard  Oil  Company  wishing  to  endow  an  university,  and  needing 
funds,  resorted  to  the  expedient  of  le\^ing  on  the  fortunes  of  the  lesser 
lights  engaged  in  the  oil  trade,  so  that  our  hero,  being  in  the  dread  embrace 
of  the  "octopus,"  was  thankful  to  get  out  with  a  whole  skin,  and  concluded 
to  seek  fortunes  in  seas  then  unfrequented  by  that  kind  of  fish.  So  he  left 
the  till  countr>*  in  ilS.Si.and  went  to  Chicago.  At  this  time  his  health  was 
poor,  and  he  sought  for  a  business  that  would  keep  liim  out  doors,  and  in 
exercise,  and  this  it  was  that  led  him  intc  the  .stone  bu.siness.  with  which, 
however,  he  did  not  become  acti\'el>'  engaged  until  i-SHy,  although  he  had 
sold  stone  on  commission,  as  a  .side  i.ssue.  for  two  or  three  years  previ(»usly. 
He  was  one  of  the  company  thai  <jpened  uji  the  Arcadian  Brownstone 
Quarries,  near  Superior,  Wisconsin.  Two  yeais  later  he  opened  up  the 
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Vernon  Brownstone  Quarries  near  Glenrock.  Wyoming,  and  lie  has  three 
quarries  in  operation  on  this  property  at  the  present  time. 

Believing  that  a  man  engaged  in  a  given  business  should  thoroughly  un- 
derstand all  its  details,  shortly  after  engaging  in  the  stone  business,  he  be- 
gan to  make  it  a  study,  both  from  a  practical  and  scientific  standpoint,  and 
since  has  visited  almost  ever\'  stone  region  in  the  United  States  east  of  the 
Rocky  mountains,  gathering  information  that  lias  been  of  great  value  in 
conducting  his  business,  and  has  led  him  to  become  recognized  as  an  au- 
thority on  all  matters  pertaining  to  stone  throughout  the  country.  The 
country  is  entering  on  an  era  calling  for  a  better  class  of  building  materials 
than  have  been  used  in  the  past.  More  discrimination  is  being  used  in  the 
selection  of  materials.  Cheapness  is  not  the  factor  it  once  was.  The  ex- 
periences of  yesterday  have  made  men  wise  to-da\'.  A  ledge  of  silica,  with 
just  sufficient  cement  to  hold  it  together,  is  not  going  to  make  a  quarry  in 
the  future.  This  kind  of  stone  has  been  tried  and  found  wanting,  althotigti 
too  much  of  it  is  ustd  to-day  through  its  being  cheap  and  easy  to  wtjrk,  and 
all  ihesf  factors  have  become  an  open  book  to  him  :  that  explains  his  success 
in  his  cho.sen  field. 

He  is  now  making  a  strenuous  effort  to  interest  the  quarrymen  of  the 
United  States  in  making  an  educational  exhibit  at  the  World's  Fair,  and 
has  made  application  f<ir  a  sufficient  amount  of  space  to  enable  them  to 
make  such  an  exhibit.  One  of  the  ideas  is  to  employ  an  experienced  chart- 
ographer  who  will  prepare  maps,  showing  the  various  locatious  in  the 
United  States  producing  sandstones,  lime-sUmes,  granites,  marbles  and 
slates,  used  for  building  and  oniauiental  purposes  ;  also  charts  showing  the 
relative  production  of  stone  by  decades  from  said  localities,  from  KS50  to 
1890.  In  this  exhibit  it  is  expected  to  show  samples  of  .stone  from  every 
quarry  in  the  country,  together  with  the  phy.sical  and  analytical  tests,  and 
all  other  information  obtainable  bearing  on  the  question. 

He  is  President  of  the  National  Association  of  Quarry  Owners;  First 
Vice-President  of  the  Missouri  Valley  Cut-Stone  Conlraclors"  and  Quarry- 
men's  Association,  and  Genera!  Manager,  and  also  a  member  of  the  Board 
of  Directors  of  the  Venion  Brownstone  Company. 


NEW  ENGLAND'S  FUTURE. 


rCH  has  been  written  and  much  more  will  he  written  about  New 
ICng^land's  future.  The  sulijcct  is  liinilless  and  there  are  many 
phases  under  wliich  it  nni.st  be  discussed.  All,  ornearlyall,  of  those 
who  thus  far  have  interested  themselves  in  the  study  of  the  problems 
which  now  confront  the  inhabitants  of  New  Kngland  have  overlooked  niany 
important  features  haviug  great  influence  in  determining  what  the  future 
will  be.  Si>iiie  .students  have  touched  upon  one  thing  and  some  upon  an- 
other; but  in  the  opinirtn  of  the  writer  of  this  article  no  one  has  gone  down 
and  discussed  tlie  underlying  matters  which  will  make  the  future  of  New 
England  as  bright  commercially  as  the  past  has  been  intellectually  and 
morally. 

It  is  useless  to  sit  still  and  decry  a  condition  of  things  which  has  resulted 
ijl  a  depopulation  of  this  corner  of  the  national  domain.  It  has  been  de- 
populated of  its  ablest  and  noblest  sons  and  daughters,  but  as  the  older 
linglishman  was  proud  of  the  greater  Britain,  so  ought  we  to  be  proud  of 
the  larger  New  England  which  has  conquered  a  domain  beside  which  the 
Roman  empire  sinks  into  insignificance,  and  which  in  most  respects  has 
never  known  a  rival.  What  luit  the  stern  and  rigid  morality  of  the  New 
England  Puritan  has  laid  the  foundations  of  states  which  are  empires  in 
themselves  on  the  basis  (if  justice  and  ecjual  rights.-*  What  hut  the  indomit- 
able courage  of  the  New  England  born  and  bred  tnan  and  woman,  inured  to 
l[ie  frigid  winters  of  this  latitude,  would  have  been  adequate  to  subdue  and 
restore  to  civilization  and  found  the  grandest  nation  on  the  face  of  the  earth 
in.side  a  century?  Attempts  at  .settlement  failed  until  that  little  band  came 
to  the  inho.spitable  shores  of  Plymouth  and  there  on  that  rocky,  frozen 
coast  founded  the  fir.st  free  government  known  in  the  annals  of  human 
history.  For  all  this  and  more  our  country  is  indebted  to  the  New  England 
of  the  past  for  its  inspiration  and  the  direction  of  the  vast  forces  into  proper 
channels. 

livery  lover,  every  native,  every  friend  of  New  ICngland  ought  to  be  proud 
of  that;  look  back  tipon  it  as  the  accomplishment  of  the  divine  predestina- 
tion divinely  directed  and  humanely  completed.  The  past  of  New  England 
is  secure.  One  hardly  needs  to  refer  to  it.  But  the  drain  which  has  been 
a  natural  sequence  of  immigration  has  left  problems  which  are  nearly  as 
difficult  of  solution  as  the  questions  which  confronted  the  founders  of  these 
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coUmtes  at  the  outset  tif  the  coiiquerin)^  of  the  wild  re^iotis  in  wliich  they 
made  their  homes.  We  need  not  go  hack  and  live  those  times  over  again. 
We  have  sufficient  to  do  to  keep  the  forces  which  are  acting  in  the  present 
m  line  and  not  let  adverse  influences  overcome  the  high  aims  which  have  been 
inculcated  by  precept  and  example  during  the  past  centuries  of  conflict  with 
nature  and  other  influences  which  have  combined  to  compel  men  to  cease 
the  erection  of  the  civiliy.ation  which  has  been  a  result  of  their  wisdom  and 
cause  a  degradation  of  the  moral  and  spiritual  prowess  of  the  fathers. 

New  England  has  been  productive  of  men,  great  men,  and  pure  women 
whose  lives  have  purified  the  regions  where  their  lots  in  life  have  been  cast. 
Nor  is  .she  done  with  the  production  of  such  men  and  women  to  this  day. 
They  arise  where  we  least  expect  tliem,  and  go  forth  to  lead  in  the  work  of 
the  world.  But  with  that  part  of  the  question  we  will  not  deal  farther.  The 
purpose  of  this  article  was  more  particularly  to  speak  of  the  commercial 
intt*rests  of  New  England,  those  interests  which  have  suffered  more  severely, 
even,  than  any  other  by  the  removal  of  the  younger  men  and  the  opening 
up  of  greater  agricultural  centers  in  distant  portions  of  the  country.  Cotton 
manufacturing  u.sed  to  be  supreme.  Now  it  is  one  of  .the  most  productive 
industries  and  has  a  larger  number  of  employes  than  any  other  in  the  six 
states,  hut  manufacturers  are  di.scovering  that  competition  compels  a  re- 
duction in  the  cost  of  producing.  Consequently  here  and  there  a  mill  is 
moved  nearer  the  base  of  the  raw  material.  The  freight  one  way  is  .saved  by 
such  a  removal  and  the  works  can  be  largely  increased  and  the  profit  made 
correspondingly  greater  with  comparatively  smaller  outlay.  The  result  is 
another  drain  on  the  smaller  towns  which  always  cluster  around  a  manu- 
factory of  that  sort  as  a  center.  Woolen  manufactures  have  gone  the  same 
way.  and  now  hundreds  of  small  plants,  which,  in  the  aggregate  formerly 
gave  employment  to  thousands  of  people,  and  thereby  supplied  sustenance 
for  further  thousands,  cither  those  dependent  directly  uj)on  the  workmen 
for  a  living,  or  the  farmers  who  produce  the  food  with  which  they  were  sup- 
plied, are  now  no  more,  and  the  little  villages  are  deserted,  the  manufactories 
unoccupied  and  falling  to  ruin.  Numerous  industries  could  be  named  in 
which  the  same  thing  would  be  equally  true.  And  yet,  if  we  look  at  it  in 
the  right  light,  what  has  been  a  lo.ss  to  New  England  in  one  sen.se  has  been 
a  gain  in  another.  The  removal  of  manufactories  nearer  the  base  of  supplies 
has  cheapened  the  product,  so  that  what  were  luxuries  twenty-five  years  ago 
are  considered  nece.s.sities  to-day.  and  the  poorest  laborer  could  scarcely  exi.st 
without  them.  New  England  has  thus  given  of  her  life  blood  to  strengthen 
the  life  of  the  nation  and  make  the  life  of  the  poorer  laborers  better  worth 
living.  Ought  we  to  complain  of  such  a  condition  when  we,  too,  are  in- 
cluded in  the  same  beneficent  results?  I  think  no  candid  student  will  say 
that   we   have   any   cau.se   for  complaint.     lint  suppo.sjng   manufacturing 
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has  been  taken  away ;  suppose  the  shops  have  ninny  of  ihem  gone, 
there  are  still  great  manufacturing  centers  left  whicli  are  great  hives  of 
indu.str\'  to  call  in  consumers  and  are  huge  markets  for  the  fanners' 
surplus  products,  and  ought  not  to  he  overlooked  when  discussing 
any  phase  of  the  subject.  The  cotton  indusin,'  is  still  enonnous  and 
the  woolen  industry  still  employs  a  vast  ann\  <if  working  men  and 
women.  But  1  was  speaking  particularly  of  the  smaller  towns  and  villages 
which  have  suffered  by  the  change  in  industrial  conditions.  Other  matters 
have  influenced  the  industrial  probleni^such  as  transportation  facilities  which 
have  always  been  limited  in  the  smaller  centers  and  have  always  worked 
injury  to  such  centers.  But  yet  there  are  very  important  considerations 
that  must  be  left  untouched  while  we  go  to  the  main  purpose  of  this  article. 

New  England  has  in  her  hills  and  mountains  vast  wealth  which  her  people 
are  but  just  l>eginning  to  find  and  apprL-ciale.  Enormous  quantities  of  all 
sorts  of  economical  stone  have  lain  buried  for  centuries  in  her  hillsides  and 
mountain  slopes  which  now  are  being  brought  to  the  light  of  day  and  con- 
\erted  into  merchantable  products  to  go  to  the  farthest  boundaries  of  the 
earth.  (Quarrying  as  an  industry  is  comparatively  new.  During  the  past 
fifteen  years  it  has  .seen  a  greater  development  than  for  a  century  before, 
and  the  pa.st  five  years  has  .>^een  an  awakirning  to  the  fact  that  th<nigli  the 
smaller  manufacturing  towns  could  not  compete  in  the  production  of  cotton 
and  woolen  gowls  with  those  towns  nearer  the  base  of  supplies,  or  the  larger 
manufacturing  centers  which  have  every  advantage  of  transportation,  there 
are  yet  innumerable  opportunities  for  the  production  of  other  things  which 
find  just  as  ready  a  sale  in  the  open  markets  of  the  world.  The  quarries  of 
New  Kngland  solve  the  industrial  problem  of  the  future.  They  bring  in  a 
different  cla.ss  of  men.  but  the  employes  of  the  quarries  and  the  shops  con- 
nected are  as  desirable  as  many  who  follow  the  wake  of  the  mills.  In  the 
products  of  the  hills  and  mountiiins  lie  untold  wealth,  and  New  Ivngland  is 
only  waiting  the  revivifying  hand  of  capital  to  awake  and  gird  up  hei  loins 
and  go  forth  to  another  industrial  development  which  will  be  more  import- 
ant and  lasting  than  was  the  manufacturing  which  has  deserted  her  villages. 
In  this  she  has  the  advantage  u^  being  the  ba.se  of  supply  herself.  The  raw 
material  required  in  the  development  of  such  a  business  is  not  dependent 
upon  wind  or  weather,  but  is  solid,  immovable  and  no  untoward  circuni- 
-stancescan  cause  a  short  crop.  Go  where  you  will,  all  over  the  six  states, 
and  there  is  the  same  lavish  burial  of  great  financial  opportunities  in  the 
Ixjwels  of  earth,  and  they  will  .stay  there  until  the  linger  of  capital  shall 
touch  them  and  introduce  the  spark  of  life  into  their  now  dead  bodies. 

Here,  then,  is  what  New  England  must  cultivate.  She  must  advertise  her 
wonderful  stone  resources,  must  call  the  atlcutiou  of  capital  to  the  illimit 
able  opportunities  for  future  development  and  prosperity,  must  compel  by 
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her  very  iiiiportiinitics  the  stream  of  capital  to  flow  in  her  {lirecliun  and 
he^n  thedeveloptnetit  of  resources  which  have  lain  so  lung  unseen  and  un- 
known. This  is  the  problem  of  to-day  ;  To  get  our  quarries  developed  that 
we  may  buihl  up  Rutland's,  Barre's,  Quincy's,  Westerly's  and  other  great 
ipiarrying  centers  about  the  resources  which  are  hidden  in  everv-  hill-side. 
The  people  are  beginning  to  appreciate  it  and  when  a  town's  attractions  are 
menticnied  now  the  quarries  always  have  a  place.  They  should  have  more 
and  they  will  have  more  when  the  people  learn  what  a  source  of  wealth 
they  will  soon  become.  Let  the  good  work  go  on  :  and  let  the  fabric  of  the 
second  industrial  development  of  New  England  be  founded  on  a  rock  that 
the  storms  of  adversity  which  will  ever  and  anon  beat  upon  it,  in  the  course 
of  human  change  and  development,  cause  it  not  to  fall. 

Burton  H.  Allbtc. 


SOMKTHIXC;  FOR  AMERICANS  TO  THINK  ABOUT. 

THK  Italian  affair  at  New  Orleans  revealed  an  astonishingly  weak  point 
in  the  constitution  of  the  I'nitcd  States,  .says  the  National  Observer, 
[England]  since  it  discovered  Ih.'it  the  Federal  authorities  could  not  inter- 
fere in  the  adniinistralion  of  justice  in  any  individual  state.  All  that  could 
be  done  in  respect  of  the  treaty  rights  t>f  foreigners  was  to  pay  an  indemnity 
to  relatives  of  vicliins.  if  facts  seemed  to  warrant  it.  At  the  same  lime, 
the  United  States  (iovernnient  could  not  and  would  not  let  a  foreign 
power  deal  with  any  particular  state  in  such  a  difficulty  as  that  at  New 
Orleans.  In  tliis  case  Italy  had  little  ground  for  complaitit,  because 
Hennes.sy's  murderers  merely  got  llieir  deserts,  rough-aiTd-ready  as  was  the 
justice  meted  Dut.  Hut  it  might  work  disastrously  on  anotlier  occasion,  and 
an  international  complication  might  end  in  a  bloody  war — all  through  a  flaw 
in  the  constituti<m.  The  United  States  di<l  not  free  ICngland  from  responsi- 
bility on  the  ground  of  defective  legislation  in  the  case  of  the  Alabama  ;  but 
now  thai  herself  has  had  ta.ste  of  a  similar  difficulty,  at  nuicli  less  cost,  she 
is  about  to  consider  a  bill  to  empower  the  I'ederal  courts  to  deal  with 
offenses  committed  in  an\'  state  against  the  treaty  rights  of  ffireigners.  It 
is  encouraging  to  other  natitjns  to  learn  th:it  she  recognizes  any  poitit  in  her 
constitution  to  be  capable  of  improvement. 
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HKY  wtre  niiddle-cged  men  now;  both 
equally  prosperous  and  portly.  Enoch 
Slciwson  had  become  n  stone  de:ikr  in 
his  native  town,  while  Peter  Iluhlile 
had  j4i>ne  to  New  York  "and  develtjped 
intii  a  suljstantial  Wall  street  banker. 

They    had  been    ^reat  chums  when 
boys  ;  going  to  the  same  school  and  the 
same  church,  and  ro(nning  together  and 
working  in  the  same  office  after  they  grew  up. 

Wrestling  was  one  of  their  fa^'orite  pastimes  in  those  days.  They  were 
ver\'  equally  matched,  ami  it  was  t>nly  by  the  expenditure  of  a  great  deal  of  per- 
spiration and  muscle  that  Peter  could  gel  Hviuch  down  and  fall  panting  on  tup 
of  him.  And  Enoch  never  seemed  able  to  realize  that  Peter  could  "iKiSt  him," 
if  he  had  a  fair  chance.  Night  after  night  he  would  try  cmiclusions  with 
his  chum,  and  sometimes  succeed  in  protracting  the  struggle  for  hours,  but 
the  end  was  always  the  same. 

One  day  last  winter,  Peter  Hubble  received  a  letter  from  a  friend  in  iShoer's 
Falls  which  stated  that  Enoch  Slawson  had  announced  his  intention  to 
make  a  visit  to  New  York  in  llie  spring,  and  added  the  significant  comment, 
"he  is  swinging  Indian  clubs  every  evening !" 

Mr.  Hubble  digested  the  contents  of  this  letter,  and  divined  Enoch's 
motive  with  equal  quickness.  /Ar  purchased  a  pair  of  Indian  clubs  and  an 
armful  of  books  on  physical  culture,  and  went  into  a  severe  course  of 
training.  In  the  early  part  of  May.  Enoch  came  to  New  York,  and  came 
directly  to  Mr.  Hubble's  hottse,  where  he  was  received  with  great  cordiality. 
As  the  two  friends  were  consuming  their  la.st  cigars  in  the  library  l>efore 
retiring  for  the  night.  Enoch  craftily  led  the  conversation  back  to  their 
boyish  amusements. 

"Remendier  how  we  nsetl  to  rastle  in  them  days,  Peter?"  he  asked. 
"I  remember  I  used  to  take  a  little  gentle  exercise  lj»y  wiping  up  the  floor 
with  you ,  jtist  before  we  turned  ;"  replie<l  Mr.  Hubble  jocularly. 
"Twam't  none   /oo  gentle  for  ye,  I  guess;"  said  Enoch  grimly  ;  and  yer 
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couldn't  do  that  nou\  Peter,     You've  aged- more  'n  1  hev.     An'  city  life  is 
mighty  enervatin',  they  say." 

"It  hasn't  enervated  me  any  ;  replied  Mr.  Hubble. 

"I  kin  see  it's  tellin'  on  ye."  said  Enoch  stubbornly  ;  "don't  want  ter  try  a 
fall,  do  ye  ?" 

Mr.  Hubble  silently  arose  and  took  off  his  coat  and  vest.  Knoch  followed 
his  example,  and  the  two  men  grappled  with  each  other. 

It  was  simply  a  repetition  of  the  old-time  contests.  At  the  end  of  a  half 
hour's  furious  struggle,  Enoch  felt  Mr.  Hubble's  arms  working  their  sinewy 
way  into  the  familiar  fatal  hold,  and  the  next  minute  he  lay  on  the  floor,  on 
his  back,  and  gazed  blankly  at  the  banker's  fre.scoed  ceiling. 

Enoch  rose  to  his  feet.  "My  foot  slipped  !"  he  exclaimed.  "But  I  don't 
see  how  ye  done  it !  Why  do  you  know,  I've  been  swinging  Indians  clubs 
all  winter !"  he  continued,  in  sorrowful  amazement. 

"O,  you  swing  Indian  clubs,  do  you  ?  asked  Mr.  Hubble,  with  a  chuckle 
as  he  threw  open  the  door  of  the  clo.set  and  displayed  his  gymnastic  appar- 
atus leaning  up  against  the  wall;  "Well,  then,  swing  these." 

Harry  Romaine. 


ISpcciiil  Cormpondeiice  | 

NBW  ENGLAND  NEWS  AND  NOTES. 


HK  Memorial  Arch  at  Concord,  N.  H..  is  completed  as  far  as  the  nitru 
fact  of  erection  goes,  and  it  was  dirdicated  July  4,  with  imposing 
ceremotiies,  The  arch  is  as  yet  unfinished.  It  calls  for  a  bronze 
tablet  bearing  the  inscriptiou,  and  the  one  used  at  the  time  of  dedi- 
cation was  wood  painted  to  imitate  letters  cut  in  the  stone.  The  rosettes 
and  some  of  the  other  carving  yet  remain  to  be  finished.  All  the  work 
would  have  been  done  before  the  .stones  were  put  in  place,  but  the  mayor 
wanted  to  ha%-e  the  dedicatory  e.vercises  on  his  Jjirthday  and  would  not  hear 
to  a  delay  of  proceedings.  Consequently  Concord  is  treated  to  the  specta- 
cle of  an  arch  dedicated  before  it  is  done.  The  arch  is  built  by  the  city  of 
Concord  to  comnieaiorate  the  deeds  of  her  sons  on  the  battle-field.  It  is  a 
massive  stmcture  and  contains  4.K00  cubic  feet  of  stone,  weighing  3y6  ions 
exclusive  of  many  thousands  of  brick  used  in  interior  construction,  The 
extreme  height  is  35  feet,  width  53  teet  ;  wings  12  feel  high,  14  feet  long: 
the  piers  are  eight  feet  square  :  the  arch  way  is  1 1  feet,  four  inches  wide 
between  the  piers  and  21  feet  four  inches  to  its  crown.  The  design  is 
Florentine  in  character,  and  has  something  of  what  one  has  called  the 
American  architecture  of  straight  lines,  so  much  that  many  who  have  seen 
it  are  dissatisfied  with  it  because  it  has  not  the  lightness  and  elegance  of  the 
Greek.  Roman  and  (i(fthic  models  which  they  have  .seen  elsewhere.  The 
de.sigTi  was  prepared  by  Messrs.  Peabod>  «S:  Stearns  of  Boston  and  the  con- 
tract for  the  granite  was  let  to  Messrs.  Anderson  &  Sweanson  of  Concord, 
for  $16,700.  The  city  appropriated  $20,000  for  its  erection.  The  corner- 
stone was  laid  without  ceremony  May  14.  and  the  cap-.stone  was  placed  June 
17.  At  the  dedication  Gen.  Joseph  R.  Hawley  of  Connecticut  delivered 
the  oration  and  the  dedicatory  ser\ices  of  the  Grand  Army  of  the  Rcpul>Iic 
were  read.  A  large  number  of  G.  A.  R.  posts  were  pre.sent  and  assi.sted  in 
the  exercises.  The  parade  was  more  than  a  mile  long  and  consisted  of 
mounted  men,  state  militia,  veterans,  sons  of  veterans,  I'nited  States 
sailors,  national,  state  and  city  government  officials.  There  is  much  feeling 
about  the  location,  which  is  directly  in  front  of  the  state  house  and  on 
ground  ceded  by  the  state.  Eveti  after  the  corner-stone  was  laid  a  special 
meeting  of  the  cit>'  government  was  called  to  .see  if  the  location  could  not 
be  changed.  Then  the  ma3'or  peisisted  in  dedicating  it  his  birthday,  Ju'y 
205  t — .SioHe. 
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4,  and  there  is  hard  feeling  over  that,  but  it  will  all  die  away  in  time  and  all 
will  be  glad  that  the  city  has  such  a  j^rand  and  iinposiiig  memorial  to  her 
soldier  and  sailor  dead. 

Ti-iK  Colorado  Mining  and  Investment  Coni]>any  have  begun  fiperations 
in  the  Kureka  mica  mine  at  North  (iroton,  N.  H,  Mica  is  plentiful  every- 
where in  New  Hanip>.hiie  and  there  ought  to  be  a  good  yield  of  valuable 
mineral  from  this  mine. 

Thk  Je>;seman  Red  Granite  Company  have  bonded  a  quarry  at  Haverhill, 
N.  H.,  and  will  start  at  once.  The  .stone  is  said  to  be  nearly  as  good  as  the 
famous  red  stone  of  North  Conway  and  there  are  indications  of  an  inex- 
haustible supply. 

WfikK  on  the  new  state  library  bnilding  at  Concord,  N.  H.,  has  almost 
ceased  owing  to  the  lack  of  Concord  granite,  the  finishing  of  which  was 
stopped  by  the  lockont.  The  contract  calls  U>r  the  completion  in  time  for 
the  roof  b)  October  1,  i>!y2.  The  work  has  been  pushed  as  fast  as  possible 
with  the  brick,  red  stone  and  the  inside  iron  work,  but  all  has  stopped  now. 
Prominent  lawyers  say  that  the  firm  can  be  made  to  pay  heavy  damages  by 
the  state  for  non-fnlfilhnent  of  contract.  It  is  probable  that  the  legislature 
will  take  some  acticm  on  it   the  coming  winter. 

Thk  White  Mountain  Granite  Compatiy,  capital  $25,000,  has  been  incor- 
porated under  the  laws  of  New  Hampshire  and  will  open  or  have  opened  a 
quarry  at  North  Conway.  The  stock  is  divided  into  1.000  shares  at  $25  a 
share  and  the  lease  is  for  a  term  of  years.  The  slock  of  the  quarry  is  of  ex- 
cellent quality.  The  quarry  has  a  face  of  1200  feet  and  is  from  20  to  60 
feet  high.  A  number  of  derricks  can  be  operated  at  the  sanve  time.  The 
firm  pr<ipo.sesto  furnish  rmigh  stock  to  such  as  want  to  buy,  H.  F.  Hinck- 
ley, of  North  Conway,  is  trea.surer  and  manager.  The  quarry  is,  in  effect, 
operated  by  unitHi  mtu  and  those  who  have  started  in  there  have  the  sup- 
port 4>f  the  national  organization  to  lielp  them  in  their  work. 

Mayor  Fairbanks  of  (^uincy,  Mass..  June  24  in\ited  the  Quincy  Granite 
Manufacturers'  Association  and  the  locke<l-out  cutters  to  meet  him  in  con- 
ference. The  men  pronipily  sent  the  representatives,  but  the  manufactur- 
ers refused  to  do  so,  saying  that  llie  matter  was  beyond  them,  being  under 
the  control  of  the  New  Iviigland  Manufacturers'  A.ssociation. 

Bii>s  were  opened  June  iM  for  the  construction  of  a  breakwater  at  Frost 
Point,  N.  H.  The  quantity  of  stone  is  set  at  24,000  tons.  Thomas  I^iddell. 
$1.24  a  ton  :  John  F.  Hamilton,  Portland,  Me..  $1.49  a  ton;  Geo,  W.  An- 
drews, liiddeford.  Me.,  S1.1  1  a  ton. 


Oi-  the  450  granite  workers  locked  out  at  Concord,  N.  H.,  May  14  only  a 
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few  more  than  ioc->  are  now  idle.     They  have  gone  to  other  places,  or  found 
work  at  something  else. 

\V.  H.  Perry  of  Concord,  N.  H.,  tlie  second  largest  in  the  city,  has  signed 
the  bill  of  prices  and  has  his  men  at  work.  As  fast  as  possible  he  will  put 
more  men  at  work. 

The  situation  in  New  England  remains  practically  unchanged  from  what 
it  was  last  month.  There  are  4,oo(j  men  now  out  in  New  England  and 
there  seems  to  be  no  immediate  prospect  of  a  .settlement.  The  men  are 
going  to  other  parts  of  the  country  or  are  finding  work   at  something  else. 


STONE  IN  EGYPT,  GREECE  AND  ITALY. 

EGYPT  abounds  with  rocks  of  calcareous  stone,  sandstone  and  granite. 
and  all  these  materials  have  been  employed  in  the  formation  of  the 
massive  works  which  yet  remain  to  attest  the  magnificence  of  the  ancient 
people  of  that  countrx'.  The  walls  of  most  of  the  tenaples  were  constructed 
of  sandi^tone,  which  appears  to  have  been  chiefly  obtained  from  the  quarries 
stretching  along  the  banks  of  the  Nile,  iu  the  mountains  of  Silsileh  :  but 
the  obelisks  and  statues  which  adorned  these  temples  are  formed  of  syenite 
or  Oriental  granite,  drawn  from  the  quarries  iu  the  islands  of  Philae  and 
Elephantine,  and  particularly  from  those  vast  excavations  iti  the  mountain 
terraces  about  Syene.  The  stone  which  has  .served  for  the  pyramid  of 
Cheops  is  a  carbonate  of  lime,  of  a  light  grey  color,  and  the  same  kind  of 
stone  forms  the  interior  mass  of  the  pyramid  of  Mycerinus,  but  the  latter  i,s 
covered  with  red  granite.  Tiie  monolith  at  Sais,  was  floated  down  the 
Nile  on  a  raft,  from  the  quarry  in  Elephantine.  The  masterpieces  of 
Grecian  sculpture  were  executed  in  the  rich  white  marbles  of  Attica  and 
the  i.slands  of  the  Archipelago.  The  quarries  of  Mount  Pentelicus,  near 
Athens,  supplied  the  materials  for  the  Parthenon  and  the  Temple  of  Theseus 
in  that  city  and  for  the  Temple  of  Ceres  and  Proserpine  at  Eleusis,  and  both 
in  Greece  and  Asia  Minor  an  abundance  of  stone  of  a  greenish  white  was 
dug  from  the  earth  for  the  ordinary  purposes  of  architecture.  The  marble 
of  Pentelicus,  which  lies  on  the  surface  of  the  rocky  mountain,  was  olitained 
by  cutting  the  side  of  the  hill  into  vertical  cliflFs.  and  about  the  foot  of  the 
escarpment  there  still  remains  some  of  the  blocks  of  marble  partly  cut  in 
forms  for  the  shafts  of  columns.  The  quarries  at  Ephesus  are  said  to  have 
constituted  an  immense  labvTintli.  and  that  in  the  hill  Epipohc.  with  the 
stone  from  which  the  edifices  of  Syracuse  were  constructed,  appears  to  have 
been  of  vast  extent,  since  it  was  capacious  enough  to  contain  the  7,000 
Greek  soldiers  who  had  been  taken  prisniiers  when  the  army  of  Nicias  re- 
treated   from   that    city.     The   quarries   of  the  Greeks  and   Romans    were 
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workcnl  1>>"  slaves,  and  as  the  labor  was  of  a  severe  kind,  we  find  frc(|iient 
allusions  to  the  practice  of  sending  imruly  .slave,  to  work  in  the  tjiiarrics  as 
a  punislunenl.  We  learn  from  \*ilru\'iiis  that  the  buildings  of  ancient 
Italy  were  constructed  with  stout'>  of  several  dilTert'iit  kinds.  This  writer 
states  that  the  quarries  of  Alba  and  Fidente  (Albano  and  Castel  Jubileo) 
produced  a  red  and  soft  stontr  which  soon  decayed,  and  that  the  stone  ob- 
tained from  those  of  Tibur  (Tivoli).  Aniiternutn  (Vitorino)  and  Mounl 
Soracte  was  moderately  hard.  The  Tibnrtiue  or  Travertine  stone  is  a 
calcareous  rock,  and  it  appears  that  it  w.is  employed  in  constructing  most 
of  the  buildings  of  ancient  Rome.  The  quarries  in  Umbria  and  Picenum 
funii.shed  n  white  stone  which  could  be  cut  with  a  saw.  and  would  stand 
well  in  sittiatious  where  it  was  sheltered  from  the  weather,  but  was  liable  to 
h;r  destroyed  by  rain  or  frost.  On  the  other  hand,  the  red  stone  obtained 
from  the  quarries  about  the  Vul.sinian  Lnke  (Holsena)  on  the  borders  of 
Tanjuinii.  would  stand  both  frost  and  fire,  that  would  last  for  ages,  on 
which  account  it  was  generally  employed  for  sculptured  works.  After  the 
destruction  of  Rome  by  fire,  in  the  time  of  Nero,  the  houses  are  said  to 
have  been  rebuilt  of  ihu  Albau  and  Gabian  stone,  which  his  the  property  of 
resisting  the  action  of  that  element. —  The  Architect  {London). 


THE  i.ar(;KvST  masonry  dam  in  tht:  world. 

WH.\T  is  .said  to  be  the  largest  niascnuy  dr.m  in  tin.  world  is  situated 
about  sixty-five  miles  north  of  Bombay.  India,  to  impound  water  in 
the  Tansa  valley  for  the  purpose  of  giving  Bombay  a  new  water 
supply.  It  is  a  little  over  two  miles  long,  i8o  feet  high  and  about  hjo  feet 
thick  at  its  greatest  depth,  with  a  top  width  of  15*2  feet.  The  bottom  of 
the  inside  base  is  slightb'  battered  for  a  .short  distance,  the  balance  being 
perpendicular.  The  bottonr  of  the  outside  base  has  a  straight  slope  above 
which  it  is  curved,  with  a  radius  of  160  feet.  The  waste  weir  is  three  feet 
below  the  top  of  the  dam  and  about  1600  feet  long.  The  entire  foundation 
of  this  dam  is  solid  rock  thrmighout,  and  in  some  cases  has  been  carried 
forty-five  feet  below  the  original  ground  level.  The  whole  of  the  nuisour\' 
con.sists  of  uncoursed  rubble,  anything  approaching  horizontal  joints  being 
carefully  avoided.  Hvery  stone  was  carefully  lai<l  in  motlar  and  driven 
home  with  a  light  mallet.  The  lop  course  of  the  dam  was  bj-  the  use  of 
carefully  selected  flat  top  stones  brought  up  to  a  uniform  level,  having  the 
appearance  of  rubble  paving  The  quantity  of  loose  rubble  stone  used 
amounted  to  14,707,000  cubic  feet.  The  mortar  used  in  the  nuisonry  con- 
sisted of  one  part  <if  kunker  lime  to  one  and  one-half  of  washed  sand,  with 
the  exception  of  the  lower   and    thickest  portion   of  the  dam  in  the  bed  cd' 
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the  river,  where  a  portion  uf  PoitUiiul  c-Liiieiit  was  added  lo  the  above.  The 
total  quantity  of  washed  sand  used  in  tlie  works  anioinilcd  to  3.000.309 
cubic  feet.  The  total  quantity  of  lime  used  was  2,206.000  cubic  feet.  Dur- 
ing the  working^  season  as  many  as  from  7cx>  to  cjoo  carts  were  employed  in 
the  conveyance  of  lime,  sand.  etc..  to  the  work.  Re.i?ularly  during  the 
process  of  the  work  portions  of  the  mortar  were  sampled,  by  being  made 
into  four  inch  cubes  and  after  drying  for  forty-eight  h<^mrs  submerged  in 
water.  These  cu1>l's.  after  being  thus  submerged  from  six  to  eighteen 
months,  were  tested  by  hydraulic  pressure  and  the  general  results  averaged 
from  400  to  1000  tons  per  square  inch  before  crushing.  The  quantity  of 
masonry  originally  estimated  was  io.n3.S,59i  cubic  feet,  and  the  total  anunnit 
actually  executed  was  11,030,000  cubic  feel.  During  the  working  season  on 
an  average  of  from  0,000  to  i2.o<»  men  were  employed  on  the  works.  Be- 
fore the  work  in  connection  with  this  .scheme  was  started,  the  wbole  coun- 
try for  miles  around  was  a  den.se  forest  and  jungle  almost  uninhabited,  and 
it  was  necessary  before  operations  could  be  commenced  to  build  a  nuicadaui- 
ized  road  a  distance  of  eight  miles.  In  order  to  induce  native  laborers  to 
come  on  the  works  and  remain  there  a  regular  village  had  to  be  laid  out 
and  built.  A  regular  police  force  was  established  and  retained  at  the  ex- 
pen.se  of  the  contractors  for  the  purpose  of  maintaining  order,  etc.  Medical 
and  sanitary  arratigements  for  the  village  were  carefully  arranged  and  or- 
gaiiized,  and  ctjuiplete  arrangements  made  for  the  proper  care  of  the  in- 
habitants in  ever>-  way.  Operations  were  begun  in  the  summer  of  18K6, 
and  it  took  five  and  one-half  years  lo  complete  the  work,  which  was  accom- 
plished on  April  3,  i«9i.  fifteen  months  before  the  time  specified  in  the 
contract. 


THIC  MAROHKRITA  BRIDGI-:  AT  ROME. 

IN  1881  a  law  was  passed    by    the    Italian  Government    for   enforcing  the 
construction  of  at  least  two  bridges  over  the  Tiber,  at  Rome,  by  the  city 
authorities.     One  of  these,  called  the  Garibaldi  bridge,  was  completed  in 
188S,  and  the  other  called    the    Margherita   bridge,    which  is  the  subject  uf 
this  article,  was  opened  to  the  public   in    December    last.     The  bridge  is  a 
hand.soine  and  sub.stautial  structure. 

The  foundations  were  made  with   large  compre.s.sed  air  cai.ssons,    100  feet 

•'  46  feet  6  inches,     The  depth    of  the    foundations  was  intended  to  be  43 

feet,  but  was  afterward  increased  to  about  52  feet,  below  the  low-water  level 

of  the  river.     The  foundation   work  luis  been  carried   out  by  the  Sociele  of 

Fives-Lille  at  a  cost  of  $399,500.     The  superslructural  work,  including  the 
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jiiers  and  arches,  lias  bct'ii  iloni;  by  Messrs.  Allegri,  Lazzeri  &  Couipaiiy.  of 
F'lorence,  in  a  little  over  two  years  at  a  cost  of  $232,300. 

This  is  one  of  the  largest  bridges  in  Rome,  and  there  are  few  that  can 
compete  with  it  for  boldness  of  design,  elegance  of  outline,  and  accuracy  of 
execution.  The  arches  of  the  bridge  are  polycentral.  with  five  centers, 
their  shape  being  approximately  a  half  ellipse.  Ivach  arch  is  of  99  fnot 
chord  and  about  16  feet  6  inches  pitch,  with  a  height  from  the  foundation  of 
75  feet  4  inches.  The  tops  of  the  piers  on  which  the  arches  are  based  are 
about  17  feet  9  inches  above  the  tipper  surface  of  the  foundations  and  21 
feet  above  low-water.  The  roadway  is  about  370  feet  long  b\  67  feet  6 
inches  wide  at  the  narrowest  point. 

The  strength  of  the  principal  materials  used  in  this  bridge  is  as  folloAvs  : 
Stone  of  Re/zato,  i,^<:yo  kilos  per  square  centimeter ;  Travertino,  900  kilos.; 
bricks.  iSo  kilos.;  cement.  38  kilos.  The  tests  were  made  with  Michaelis' 
machine,  and  the  figures  given  above  represent  an  average  of  950  tests 
made. 

This  bridge,  along  with  the  Garibaldi  bridge,  was  designed  by  Siguor 
Angelo  Vescovali,  chief  engineer  to  the  hydraulic  service  of  the  city  of 
Rome,  who  has  also  designed  two  for  the  suburb.s. 
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SOME  LAROK  r,RANlTE  BLOCKS. 


A  BOSTON  cnrrespondem,  writing  in  reference  to  the  large  block  of 
Bedford  oolitic  stone  mentioned  as  being  shipped  by  the  Bedford-Quar- 
ries Company,  to  an  Eastern  firm,  a  half-tone  illustration  of  which 
appears  on  the  apptisite  pige,  vuhniteers  the  following  valuable  in- 
formation :  "That  was  a  good  joke  on  the  Indianapolis  Journal  you  pub- 
lished in  May  Stonk.  Doubtless  some  of  your  readers  may  lake  the  state- 
ment, that  a  block  of  st<me  I2'K"x6'3"x6'3"  weighing  loo.ooo  pounds,  is  the 
largest  block  of  stone  ever  quarried  in  the  United  States,  as  a  fact.  I  in- 
clo.se  a  list  of  five  .stones  in  the  Scott  Motuinient.  at  Washington,  which 
average  over  64  tons  each,  ont  weighing  as  you  see  1  so  tons  nnigli.  and 
119.^  tons  finished.  This  lot  of  blocks  was  quarried  in  the  Bay  View 
»iuarries,  of  the  Cape  Ann  Granite  Company,  in  1M73.  and  is  a  fair  sample 
of  the  work  that  has  been  clone  in  the  East.  We  can  furnish  particulars 
concerning  other  large  blocks  quarried  in  New  England  which  will  cast  that 
100,000  pound  block  into  the  shade  ;" 

DIMKNSIONS  AMr  WRICIIT  Ol'  THE  SEVERA I,  STONES  AS  TAKEN  KHOM  (jrARRIES. 
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MAGICAL  STONES. 


S TONICS  endowed  with  magic  powers  have  held  an  important  place  in 
the  world's  belief  from  the  days  of  the  oracular  stone  in  the  breastplate 
of  the  ancient  Jewish  high  priest  down  to  the  Lee  penny  and  the  murrain 
stone  of  modern  times,  says  the  Philadelphia  Tclcf^raph.  The  Cherokee 
medicine  men  make  use  of  several  stone  talismans  commonly  crystals  found 
among  their  native  mountains.  One  is  a  transhicent  purple  .stone  about  an 
inch  long,  with  a  sharp  point.  With  this  the  conjurer  claimed  to  be  able 
to  find  lost  or  stolen  articles,  or  to  tell  the  whereabouts  of  game  in  the 
mountains. 

To  test  the  matter,  a  coin  was  tlirown  int<i  the  grass  at   random  while  he 
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was  not  looking,  ami  lie  was  told  ihe  money  was  his  if  he  could  finrl  it. 
Procuring  a  string  about  a  yard  long  he  tied  one  end  around  the  middle  of 
the  stone.  Then  holding  the  .stone  suspended  so  as  to  swing  freely,  he  set 
it  whirling  in  a  circle  with  a  stroke  of  his  finger,  at  the  .same  time  reciting 
in  an  undvrtonr  some  secret  formula.  The  stone  revolved  rapidly,  then 
more  and  more  slowly,  and  .stopped  with  the  point  toward  the  north.  He 
w.ilked  a  few  feet  further  in  that  direction  gave  the  stone  another  whirl, 
and  again  repeated  the  formula,  explaintng  that  it  had  to  he  done  seven 
times,  and  that  on  the  seventh  trial  the  .stone  wrnild  point  to  the  exact  spot 
where  the  luouey  was  lying. 

Having  gone  through  the  whole  performance,  he  finally  halted  at  the 
wrong  place.  After  hunting  in  the  grass  for  some  time  he  was  obliged  to 
give  it  up.  He  declared  that  his  failure  was  due  to  the  fact  that  the  stone 
was  not  fastened  as  it  should  have  been.  The  other  Indians  said  that  the 
stone  was  all  right  Init  that  the  man  was  a  liar,  which  was  perfectly  true, 
and  that,  although  a  pretty  good  doctor,  he  knew  nothing  of  magic.  They 
asserted  that  iti  the  hands  of  certain  conjurers  whom  they  named,  the  charm 
never  failed. 

To  obtain  a  knowledge  of  future  events,  they  u.se  another  talismati.  They 
put  it  into  a  bowl  of  water,  wdiere,  according  to  their  testinumy,  it  nioves 
about  on  the  surface,  following  the  direction  of  a  knife  in  the  hand  of  the 
conjurer,  who  all  the  time  repeats  his  secret  formula.  VVliipple  describes 
that  cerenumy  as  he  witnessed  it  among  the  Western  Cherokees  forty  years 
ago.     The  talisman  was  a  small  round  piece  of  ver>'  dry  bread. 

The  greatest  of  all  Cherokee  talismans  is  the  Ulasutti  (literalh-  transpar- 
ent) stone.  There  is  no  end  to  the  .stories  coticerning  this  stone,  which  the 
Indians  invariably  speak  of  in  a  half-frightened  manner,  as  children  .speak 
of  ghosts.  They  assert  that  it  is  a  magic  scale  from  the  head  of  a  great 
horned  serpent  with  a  body  as  large  as  a  tree  trunk  and  two  bla/iug  coils  of 
fire  for  eyes,  which  lived  ages  ago  and  worked  terrible  destruction  amotig 
the  people  until  it  was  killed  by  a  famous  magician.  In  the  encounter  a 
single  drop  of  the  serpent's  poi.sonous  saliva  fell  upon  the  head  of  the  slayer, 
whose  hair  was  transformed  into  a  mass  of  writhing  snakes. 

The  Indians  describe  it  as  a  triangular  crystal,  flat  on  the  bottom  and 
tapering  to  a  point,  and  perfectly  transparent  with  the  exception  «)f  a  single 
red  streak  running  through  the  center  from  top  to  bottom.  It  is  evidently 
a  beautiful  specimen  of  rutile  quartz,  so  that  the  conjurer  who  can  obtain 
oTie  outranks  all  his  rivals. 

The  stone  must  be  fed,  the  Indians  say.  with  the  blood  of  small  game 
even,-  seven  da\'s.  rubbed  over  with  the  blood  of  the  ajiimal  as  soon  as 
killed.  Twice  a  year  it  demands  the  blood  of  a  deer  or  some  other  large 
animal.     It  is  wrapped  in  a  whole  deerskitl  and  kept  in  some  secret  cave  in 
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the  moiiTitaiiis.  Were  tlit-  tribute  of  blood  to  he  withheUl  nr  iif^iecled,  the 
I'lasutli  would  issue  from  its  hiding;  plnce  at  night  as  a  great  lilazing  ball 
of  fire  and  fly  through  the  air  to  satisfy  its  appetite  by  drinking  the  life 
blood  of  the  conjurer. 

The  original  owner  was  afraid  of  it.  and  he  changed  its  hiding  ]>lace  fre- 
quently, so  that  the  stone  might  not  be  able  to  find  its  way  out.  When  he 
died  it  was  buried  with  liim,  as  otherwise  it  would  issue  frf>ni  its  cave  by 
night,  like  a  fier^-  meteor,  to  search  lor  his  tomb  night  after  night  for  seven 
years.  But  if  unable  to  find  its  owner,  it  would  go  back  to  sleep  forever 
where  he  had  placed  it. 

A-s  far  back  as  1762  Timberlake  heard  of  the  stone,  with  the  wonderful 
storj-  of  its  origin.  He  said  tlrit  it  was  kept  hidden  in  some  place  known 
only  to  two  women,  who  refust.'d  to  betray  the  secret.  Adair,  the  celebrated 
trader,  also  speaks  of  it  a  few  years  later.  The  conjurer  refussed  to  lei  him 
see  it  for  fear  of  profanation. 


RUINS  OF  JAVANESE  ARCHITl^CTrRE. 


THE  architectural  ruins  of  Java  suqiassestho.se  of  Central  America, 
says  a  recent  issue  of  the  Honif  Journal.  At  Chandi-Sewa  are  fi>und 
the  remains  of  what  was  once  an  assemblage  of  296  temples,  arranged 
in  five  parallelograms,  one  inside  of  the  other.  In  the  center  of  all  is  a 
large  temple  in  the  shape  of  a  cross,  surrounded  by  40  flights  of  steps,  richly 
ornamented  with  sculptures  and  containing  maii\-  apartments.  Eighty 
miles  to  the  ea.stward  is  the  temf)le  of  Borobods.  consisting  of  a  central 
dome  50  feet  in  diameter,  around  which  is  a  triple  circle  of  72  towers,  the 
whole  building  being  620  feet  stjuare  and  H-k>  feet  high.  In  the  walls  are 
niches  containing  \(yo  cross-legged  figures  larger  than  life.  The  amount  of 
human  labor  and  skill  expended  upon  the  pyramids  of  Egypt  sink  into  in- 
significance when  compared  with  that  which  was  retpiired  to  complete  this 
sculptured  temple  in  the  interior  of  Java.  Forty  miles  southwest  of  Sam- 
arang,  on  the  same  island,  is  an  extensive  plateau  covered  with  the  ruins  of 
temples,  to  reach  which  four  stone  stairways  were  constructed,  each  con- 
taining more  than  a  thousand  steps.  Traces  of  more  than  400  temples  arc 
found  there,  all  of  them  decorated  with  rich  and  delicate  scul]ilures.  In 
Eastern  Java  the  ruins  of  forts,  palaces,  baths,  temples  and  aqueducts  are 
to  be  seen  everv- where. 


A  REVIVAT.  OF  THE  STONE  AGE. 


THE  following  interesting  paper  was  read  by  J.  Gash,  before  the  Cali- 
fornia Society  of  Architects.  It  is  a  review  of  the  ancient  meth- 
ods, and  modern  tendencies,  that  seem  to  be  well  foreshadowed  by 
the  more  general  use  of  stone  in  all  of  our  cities,  and  even  in  the 
smaller  towns.  What  the  writer  says  of  California  qnarries  will  apply 
e(inal!y  to  Inilinna.  Illinois,  Colorado,  the  Cumberland  region  of  llie  vSonth, 
and  to  New  York,  the  Lake  Erie  District,  and  to  New  Knglaud.  It  is, 
indeed,  us  our  author  puts  it,  a  revi\  al  of  the  stone  age: 

I  have  taken  for  the  .subject  of  my  paper  to  be  read  before  you  this  even- 
ing, stone  and  its  use  in  architecture,  and,  although  heading  it,"The  Stone 
Age,"  I  will  confine  myself  to  its  use  in  building,  avoiding  viewing  it  from 
a  geological  point  as  nnich  as  possible.  Man.  in  the  primitive  state,  sought 
shelter  from  the  inclemency  of  the  weather  in  caves  and  holes  in  the 
ground,  and  sustained  himself  by  hunting  and  fisliing,  and  later  on,  when 
the  human  race  began  to  increase,  and  civili/.atiou  turned  its  attention  to 
other  sources  for  maintenance,  took  to  herding  of  flocks  and  roamed  from 
place  to  place  for  pasture  for  their  flocks;  with  this  came  the  Ijuildiiig  of 
tents.  Next  came  the  commercial  period,  and  with  it  the  growth  of  towns 
and  cities.  The  tent  p:."riod  is  remembered  by  the  pioneers  of  our  city. 
Next  came  l>uildings  of  wood,  this  material,  being  more  easily  gotten  and 
cheaper  than  stone  was,  being  used  for  a  long  time — in  fact,  to  the  present 
day. 

That  stone  should  be  used  for  Ijuildingno  doubt  arose  from  two  causes — 
a  desire  in  the  human  mind  to  perpetuate  the  age  in  which  they  lived,  and 
the  fear  of  conflagrations.  The  former  is  e\ideuced  from  the  desire  of  the 
]>eople.  wh<j  lived  after  the  flood.  tt>  fmild  themselves  a  lower  that  might 
reach  to  heaven,  preserve  themselves  a  name,  and  also  to  .save  themselves 
from  any  future  floods.  There  being  no  architects  in  those  days,  of  course 
the  undertaking  was  a  failure. 

The  temjVles  of  religious  worship  seem  first  to  have  given  building  of 
stone  an  impetus,  and  to  have  sown  the  seed  in  the  art  of  Vjuilding,  and 
to  have  laid  the  foundation  of  the  science  of  building  called  architecture. 
The  earliest  records  of  suc!i  buildings  are  the  pyramids  of  Kg>'pt.  the  build- 
ings of  Greece  and  Rome,  the  building  of  King  Solomon's  temple,  and  later 
on,  the  cathedrals  of  Europe.  The  great  pyramid  of  Egypt,  Herodottis 
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tells  us,  was  built  by  Clieo]);*,  king  of  Egypt,  about  it/n)  years  B.  C.  He 
says  kjo/xk:)  men  were  employed  twenty  years  in  buildiug  it.  The  second 
was  built  by  Cephrean,  his  brother,  and  the  third  by  Mycesriuus,  the  son 
of  Cheops  ;  the  height  of  the  first  pyramid  is  supposed  to  be  456  feet,  and 
each  side  of  the  base  76^^  feet. 

Buildings  of  this  description  are  not  confined  to  Egypt.  They  are  fouiul 
ill  the  East  Indies.  Babylon  and  Mexico.  Tlie  temple  of  Relus  at  Haby- 
lon,  is  of  pyramid  shape,  and  has  a  perimeter  at  ba.se  of  762  yards.  The 
next  in  size  to  those  of  Egypt,  now  existing,  are  those  of  Mexico.  About 
eight  leagues  northeast  from  the  City  of  Mexico,  a  great  pyramid  is  found. 
It  has  a  base  of  1.440  feet,  and  the  area  of  the  base  is.  therefore,  upward  of 
47^  acres  of  hind.  A  colossal  stone  .statue,  covered  with  gold,  stood  nn  its 
summit,  but  tile  soldiers  of  Corte/  carried  off  the  gold,  and  the  statue  was 
broken. 

The  East  Indian.  Babylonian  and  Mexican  pyramids  were  built  for  relig- 
ious purposes  partly,  and  partly  for  burial  places,  but  there  is  no  trace  of 
evidence  to  show  that  the  Egyptian  pyramids  were  built  for  any  purpose 
but  preser\'iug  the  dead  and  perpetuating  the  names  of  those  who  built  them. 

Of  the  temples  of  Greece  may  be  mentioned  the  Parthenon,  in  Athens, 
measuring  100  by  228  feet,  and  Jupiter  Olympus,  95  by  230  feet,  being  built 
about  435  B.  C. ;  and  of  Rome,  the  Pantheon,  the  main  element  of  which 
was  a  cylindrical  structure  surmounted  by  a  deime.  me.isuring  139  feet  in 
diameter;  the  temple  of  iCphesus,  220  by  425  feet,  and  later  \n\  the  Church 
of  St.  Peter's  in  Rome,  measuring  966  by  226  feet;  St.  Paul's,  of  London. 
iSo  by  50<»,  and  Ea  Madeline,  in  Paris.  13S  by  32H  feet.  The  thirteenth 
fourteenth  and  tifleenth  centuries  cover  a  great  era  in  the  erection  uf  stone 
buildings,  and  the  rise  and  ^owth  of  Gothic  architecture,  al.so  of  modern 
Freemason  r>-. 

In  our  own  time,  we  may  be  said  to  be  drifting  steadily  into  a  revival  of 
the  "stone  age."  as  may  be  seen  in  the  city  of  vSan  Francisco.  It  is  not  \  et 
fifty  years  since  granite  was  shipped  from  China  to  this  city  for  building 
purposes,  yet  here  were  the  Penriii  and  Rockport  quarries  lying  in  death- 
like repose  for  ages,  while  to-day  the  monthly  pay-roll  of  men  employed  in 
the.se  quarries  goes  into  the  thousands  of  dollars.  There  are  also,  inex- 
haustible beds  of  sandstcme  within  a  few  miles  of  the  cit>'  of  San  Jo.se,  tif  a 
rich  yellow  color,  and  much  used  in  trimmings  with  pressed  brick,  giving  a 
very  pleasing  effect.  There  is,  also,  a  beautiful  gray  sand.>^tone  found  near 
Xiles,  and  much  used  in  our  city.  Be.sides  beds  of  granite  and  sandstone, 
there  is  abundance  of  marble  found  in  diflferent  parts  of  the  State. 

Before  referring  to  the  ingredients  of  which  granite,  sandstone  and  n;ar- 
ble  are  composed,  it  may  be  interesting  to  speak  of  ll;e  points  of  chief  inter- 
est in  quarries. 
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Fii'^t.  tiK-y  slmw  us  the  mineral  crusts  of  llie  carth-saiuls,  onti verted  imo 
S'lndstone,  muds  into  limestone  or  slate,  and  materials  of  which  we  know 
very  little,  into  granite. 

They  show  us  the  peculiar  clian^cs  iti  position  by  which  these  umlerials, 
once  at  the  hotlrjiu  of  deep  water,  have  been  placed  in  the  order  in  which 
we  now  find  them,  or  in  other  words,  they  illustrate  tlie  nature  of  forces  that 
have  lifted  up  the  earth's  crust. 

They  show  us.  ver>-  often,  in  a  perfect!)-  distinct  nianner  that  the  orij^i- 
nal  accumulation,  now  atone,  was  a  succession  of  shelly  beds  or  an  alterna- 
tion of  shelly  and  impalpable  mud,  or  a  heap  of  sand  folleiwetl  by  mud  and 
shells.  They  enable  irs  to  measure  in  a  rough  and  appro.xiniate  way.  the 
relative  time  rccinired  for  the  original  deposit.  They  inform  us  of  the 
change  that  has  taken  place  in  the  arrangement  of  the  animal  and  vegetable 
world  since  the  present  hard  rock  was  deposited  as  soft  mud.  As  to  the 
material  the  different  stones  are  made  of.  it  is  a  study  in  itself,  and  a  paper 
written  oii  cither  one  of  them  would  indeed  be  interesting  reading  by  one 
of  our  chapter  on  some  future  evening. 

The  construction  of  granite  is  peculiar;  according  to  the  definition  of 
geologists,  it  is  a  mass  of  crystal,  indx-dded  in  a  crystalline  shape,  the 
cr>'stals  being  of  two  kinds,  the  mass  being  a  third  kind  of  mineral.  The 
oblong  flesh-colored  cr>'.stals  in  common  granite  are  called  feldspar ;  the 
little,  bright,  flaky  crystals  are  mica,  and  the  nia.ss  in  which  they  occur, 
often  white  or  gray,  is  called  quartz,  (Jften  the  flaky  crystals  are  not  here, 
but  in  their  stead  are  dark  green  crystals,  so  abundant  as  to  color  the  m:;ss ; 
the  granite  is  then  called  syenite.  There  are  many  other  varieties,  and  the 
minerals  are  very  differently  arranged  in  different  jvlaces.  (leoiogists  give 
different  names  to  each  different  variety,  but  it  is  not  necessary  to  trouble 
ourselves  with  these  names  here. 

Next  to  granite  we  have  mentioned  sandstone.  There  are  few  parts  of 
the  world  where  sands  do  not  appear  in  .some  form  or  other,  and  a  few 
words  about  them  may  perhaps  l>e  interesting  and  amusing. 

There  is  an  f>ld  (^.reek  stor)  of  Midas,  who,  when  he  found  that  his  fac- 
ulty of  turning  into  gold  everything  he  had  touched  proved  inconvenient, 
was  enabled  to  part  with  so  dangerous  a  power  by  washing  in  the  river 
Pacttjlus.  The  fable  .states  that  the  sands  of  that  river  ever  since  contained 
golden  particles,  and  if  the  ston*  be  true,  it  may  be  supposed  that  the  repre- 
sentatives of  Midas  must  have  been  widely  spread  over  the  earth  in  early 
limes,  since  most  other  rivers  are  provided  with  similar  rich  sands. 

.Sandstones  are  generally  made  up  of  particles  either  of  fine  sand  or  very 
small  rolled  pebbles,  these  particles  being  in  some  way  or  other  cemented 
togeth;.-r;  certainly  in  some  rocks  there  is  no  foreign  substance  cementing 
thjin,  and  Ihey  eith?r  simp!y  aih.Tj  by  clji;j  cj.iLact,  which  is  pos.-.ible,  or 
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are  fastened  by  a  silicious  paste.  Mdrt-  nsiiall\  tliu-  x^mn^  ^u*-'  ctMuvTiluJ  by 
something  like  niorlar  obtained  naturally  by  llio  action  of  water  containing 
lime  and  iron. 

The  color  of  sandstone  varies  chiefly  according  to  the  r|nantily  of  iron 
and  marl  they  contain.  All  varieties  of  yellow  and  red  are  met  with,  ami 
frequently  the  best  and  hardest  kinds  are  of  pure  white  and  pale  gray. 

I  wish  I  had  sufficient  tinje  to  say  more  on  the  "stotie  a^e."  I  would 
fain  follow  the  tiny  s])ring  oozing  cnit  of  the  side  of  some  mountain,  and  fol- 
low its  course  as  it  winds  along  until  it  becomes  a  rivulet,  and  with  numer- 
ous tributaries  becomes  a  mighty  river,  taking  in  its  cour.se  particles  of  clay, 
sand  and  pebbles,  until  it  rushes,  with  one  unghty  bound,  into  the  bosom 
of  the  ocean,  there  intermingling  with  the  sheUs  of  the  briny  deep,  and 
again  retuniing  to  the  beach,  there  warned  by  the  great  Sovereign  Archi- 
tect of  the  Universe  that  proud  waves  shall  be  stayed — there  shall  it  come 
and  no  further — rest  for  countless  ages  and  turn  tt>  the  material  that  it  is 
our  lot  to  convert  into  artistic  homes  for  our  fellownien. 


ANTEDATES  THE  INDIANS. 


ABOTTT  Gve  miles  south  cif  Ooodlettsville,  Tenn.,  is  a  large  farm  known 
as  the  Mcjrrison  Stratton  farm.  It  is  n<>w  ownetl  by  Ca]>t.  Andrew 
Dale,  who  was  once  a  large  hnnber  dealer  on  the  Cumljerland.  Capt. 
Dale  has  been  living  on  this  farm  for  seven  years.  In  a  large  grass  lot  near 
the  hou.se,  last  spring,  the  Captain  noticed  <|uite  a  number  of  rocks  stand- 
ing edgewise  in  the  ground.  To  satisfy  his  curiosity  he  began  to  dig.  He 
discovered  at  once  that  he  had  struck  a  rock  vault,  and  in  it  he  found  a 
human  skeleton.  This  led  to  further  investigation  and  a  great  matn  of 
these  vaults  were  found.  Some  of  these  vaults  are  not  more  than  4  and 
4>4  feet  long.  In  them  we  fountl  iuiman  bones  and  teeth,  which  undoubt- 
edly represented  a  people  low  of  stature  but  of  good  si/.c  for  the  height. 
For  this  reason  Capt,  Dale  thinks  that  they  represent  a  people  that  antedate 
the  Indians.  The  skeletons  are  not  more  than  a  foot  and  a  half  from  the 
surface  of  the  earth.  We  can  accoutrl  for  this  by  a  process  of  erasi<m  which 
has  been  going  on  perhaps  for  ages. 
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BEST  THEY  HA\'E  SEEN. 

"Please  send  us  Stone  for  one  year,  commencing  with  July  number.     It 
15  the  best  journal  of  its  kind  we  have  seen. — Hytut-  fhof,.,  Limoln,  CaiT 


THE  GREATEST  BUILDER  OF  ALL  AGES. 


RATHER  more  than  t,ooq  years  ago,  says  the  Pu//  Mall  Budget, 
Raiiieses  II  took  in  hand  a  mountain  in  Nnhia,  and  hewed  ont  of  the 
living  rock  two  vast  temples.  One  is  never  surprised  at  anything 
Rameses  did.  He  pervades  the  entire  Nile  and  dominates  e\'en,'thing  right 
away  from  Cairo  up  to  Wady  Haifa.  If  you  come  across  anything  colossal 
in  the  way  of  building,  anything  overwhelming  in  design  and  successful  in 
execution,  you  may  be  quite  safe  in  putting  it  down  to  Rameses.  He 
reigned  over  sixty  years,  begat  170  children  and  lived  to  be  nearly  100  years 
old.  And  ncjw  he  lies  in  his  case  at  the  Gizeh  museum,  the  haughty  old 
face  frowning  beneath  its  glass  cover.  Short  work  would  he  have  made  of 
the  hundreds  of  touri.sts  who  pry  and  peep  and  giggle  at  his  royal  features. 
Hut  of  all  the  great  things  that  he  did.  these  temples  at  Aboo  Simbel  are  the 
greatest.  The  larger  of  the  two  he  dedicated  to  the  god  of  gods.  Annm, 
and  secondarily  to  his  own  glory  ;  and  the  smaller  to  the  goddess  Halhor 
and  to  his  wife  Nefertari.  It  is  rare  to  find,  either  in  tomb  or  temple,  the 
record  of  conjugal  love,  but  this  smaller  temple  makes  it  clear  that  Rameses 
had  a  lender  side  to  him.  Half  a  foot  deep  in  front  of  the  temple  he  cut  an 
inscription,  setliug  forth  that  he  ''Rameses  the  Strong  in  Truth  made  this 
<livine  nbode  for  his  royal  wife  Nefertari,  whom  he  loves;"  and  the  queen 
herself,  tenderly  responsive,  carves  in  undying  words  that  she.  "his  royal 
wife,  who  loves  him.  built  for  him  this  abode  in  the  mountain  of  pure 
waters."  The  better  to  study  these  temples  and  to  see  the  engineering 
work  in  progress,  I  slept  two  nights  in  this  veritable  house  of  love. 

But  at  the  larger  temple  practical  work  is  in  hand.  Here  the  four  gigan- 
tic colo.ssi  sit,  hands  on  knees  and  gaze  across  the  desert  sands.  Three 
thousand  years  have  told  upon  the  cliffs  above  the  temple.  The  statues 
themselves  would  have  defied  time,  but  the  native  rock  has  yielded  to  sun 
and  sand.  In  the  rock  it.self  there  is  a  treacherous  vein  of  clay  and  the 
sand  has  at  last  eaten  away  the  clay,  and  the  fissures  have  gradually 
widened.  A  report  was  furnished  to  the  irrigation  department  at  Cairo, 
setting  forth  that  the  great  temple  was  in  eminent  peril,  and  that  a  block  of 
stone,  weighing  270  tons,  was  likely  to  fall  and  smash  the  only  one  Cum- 
plete  statue  out  of  the  four.  One  of  the  embarassing  facts  connected  with 
the  present  Egyptian  administration  is,  thai  nothing  can  be  done  without 
the  consent  of  a  half  a  dozen  dominions  and  powers,  Rameses  himself, 
would  have  told  off  a  thousand  slaves  and  carted  away  the  entire  hilltop  in 
a  few  weeks — he  never  allowed  himself  to  be  incumbered  with  red  tape — 
but.  under  existing  circumstances,  Rameses  has  had  to  wait  some  months 

with  the  big  block  of  stone  impending  over  his  head.     Theti  the  surveyor 
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Sent  a  still  more  urgent  report,  and  iiltiinatcly.  Capl.  Johnson,  R.  E..  and 
twelve  English  soldiers  were  sent  up  to  Alioo  Sinibel  tu  save  Rameses.  They 
found  110  less  than  three  rocks  in  a  dangerous  condition  ;  one,  measuring 
,^4  by  12  feet,  was  taken  in  hand  at  once  and  broken  Into  small  pieces  ;  an- 
other of  25  tons  was  similarly  dealt  with  ;  and  then  the  biggest  of  all,  weigh- 
ing about  270  tons,  was  tackled.  No  explosives  of  any  kind  could  be  used, 
as  the  two  northernmost  colossi  are  out  of  their  equilil>riuni,  and  the  least 
vibration  might  topple  them  over;  so  five  stout  iron  cables  were  placed 
around  the  big  block,  and  then  it  was  broken  up  into  small  pieces  and 
thrown  down  into  the  sand.  Rameses  may  now  sit  in  peace  and  watch  the 
dawn  break  over  the  desert  for  another  3000  years.  The  two  colossi  which 
are  out  of  balance  are  to  be  pinioned  back  to  the  rock  behind  by  iron  bauds; 
the  bands  will  be  disguised  as  much  as  possible,  but  one  legrets  that  a 
more  dignified  method  of  support  for  Pharaoh  could  not  be  devi.sed. 


THE  THRONE  OK  TIMOUR. 

MANY  are  ihf  remains  of  ancient  art  whose  origins  seem  to  be  lost  past 
recovery  in  the  mists  of  antiquity.  In  Southwestern  Persia  is  a  very 
remarkable  work  to  which,  without  any  apparent  reason,  the  natives 
have  given  the  name  of  Takht-I-Timur — "Throne  of  Tiniour."  TIil-  work 
consists  of  a  group  of  gigantic  figures  cut  out  of  sold  rock  in  a  perpendicu- 
lar ledge  in  the  side  of  the  mountain  bordering  the  road.  The  central 
figure  is  that  of  a  king,  sitting  on  a  lion  for  a  ihrcjue,  with  his  courtiers  in 
reverential  attitudes  about  him.  The  whole  is  surrounded  l.>y  a  high,  mas- 
sive wall  on  three  sides,  while  the  nuniulain.  out  of  which  the  figures  were 
cut,  forms  the  fourth  .side.  In  the  court  thus  formed  are  niches  and  cells 
now  long  abandoned  to  bats  and  hyenas.  The  figures  are  of  an  anlieiuity 
apparently  much  greater  than  that  of  the  wall.  The  nobly  enthroned 
monarch  is  said  to  be  of  a  truly  royal  mien,  and  though  the  storms  of  ages 
have  beaten  upon  the  stone,  the  countenances  of  king  and  courtiers  are 
said  to  be  stil!  expressive,  and  may  have  been  [xvrtraitsof  men  who  flourished 
long  Ijefore  "Timour  the  Tartar. — Hrlen  B,  Smith  in  American  Agriculturist. 


AN  ENORMOUS  AEROLITE. 

AN   aerolite   of  enormous    size  is  reported    by    the    newspapers  to   have 
fallen  into  the  Caspian  Sea,  not  far  from   Apslieron.     As  it  now   lie.s  it 
ha.s.  it  is   said,  the  appearance  of  an  ordinan*-   rock    projecting  over 
twelve  feet  above  the  level  of  the  sea,  which  at  this  pcjint  is  twent>-five  feet 
deep.     Its    fall  was   acconipanie<l  Ijv  a  loud  noise,  and  the  sea  was  greatly 
perturbed  for  a  considerable  distance. 


^^         CONGRATULATIONvS. 

WITH  No.  i.ofvoliiiue  5.  Stonf.  inaugurates  inan>' changes  in  form 
and  niak-eup,  wliiioh  we  unhesitatingly  say  makes  it  the  most  at- 
tractive trade  paper  pubhshed  in  the  I'nited  States.  In  ^he  it  is 
7  by  y  inches.  It  displays  a  new  and  tasteful  head,  and  the  paper  is  now 
a  niudel  of  typographical  beauty,  mechanical  skill  and  editorial  judgment, 
which  will  be  imitated  largely  by  publishers  of  trade  papers  in  the  fulnre. 
Stone,  in  its  new  dress,  is  a  technical  magazine.  Kditorially,  niechanicaJly 
and  arti.stically  it  is  entitled  to  claim  rank  with  Harpers,  Scribnrrs  and  the 
(eti/t/rv.  Us  cohnnus  are  filled  with  articles  fnnn  the  pens  of  some  of  the 
best  authorities  on  matters  jiertinent  to  the  subjects  embraced  within  the 
prospecttis  of  the  journal,  nnd  iiian>  of  them  are  illustrated  by  the  very 
best  photo-engravings. 

We  congratulate  the  publishers  on  the  deserved  pro.sperity  which  the 
improvements  of  their  journal  evidence,  and  hope  it  will  not  only  continue 
but  increase. —  7V/^  journal  of  Building. 

Allow  nie  to  compliment  you  on  the  change  you  have  made  in  Stone 
volume  5,  No.  1.  A  great  improvement  over  the  old  style. — -•/.  Woodard, 
Ph.  D.,  Librarian  American  Museum  of  Natural  History. 

Mr.  A.  Myers,  President  of  the  Credit  \'aUey  (Quarries  Company  of  To- 
ronto, Canada,  says:  Let  me  congratulate  you  on  your  improvement  of 
your  new  style  of  journal,  cf»mmcncing  with  volume  5.  No.  i.  (June  num- 
ber.) I  must  say  that  ever>  (puirry  owner  or  tjuarry  company  should  not 
hesitate  to  subscribe  for  your  journal.  L  for  my.self,  must  say  that  I  would 
not  be  without  it  under  any  circumstances.  It  is  full  of  good,  practical  and 
u.seful  subjects  that  are  of  great  ad^■antage  to  all  quarrymen  and  men 
engaged  in  the  stone  trade. 

"Hugo  truly  said,  succeed,  for  success  presupposes  capacity."  V<»ur 
June  number  of  Stonk  argues  both  success  and  capacity.  From  an  artistic, 
typfjgraphical  and  literary  standpoint,  this  number  Is  unexcelled ;  there- 
fore.iVou  have  my  heartiest  congratulations.  The  zeal  \'ou  have  shown  in 
the  past  is  a  sufficieut  guarantee  that  the  high  standard  you  have  set  will  be 
maintained  in  the  future.  I  believe  your  journal  has  done  more  to  benefit 
the  stone  trade  than  all  <ither  agencies  combined.  It  de.serves,  and  should 
have,  the  earnest  support  of  every  man  engaged  in  the  stone  business. — 
Sylvester  Marshall,  Pres.  Ahii.  Ass' /i  0/ Quarry  ihi'Uiis." 


FRICTION. 


ONE  of  the  unrelenting  foes  of  force  is  friction  ;  and  were  it  not  for  that 
ever-present  factor,  motion   would  become   as  simple,  as  easy  and  as 
airj'-like  as  are  the  motions  of  the  planets,  the  nebula  and  other  floating 
fragments  through  ethereal  space,  which  meet  with  absolutely  no  frictional 
resistance  when  roaming  apart  from,  and  independent  of  each  other. 

Unfortunately,  however,  for  the  plodding  mechanic  who  is  ever  trying  to 
de\"ise  means  for  annulling  the  laws  of  friction  here  on  this  mundane 
sphere,  all  solid  substatices  and  some  that  are  not  solid,  possess  weight, 
have  a  specific  gravity  that  demands  a  state  of  rest,  and  even  the  most 
cunning  artifices  of  man  cannot  disturb  that  natural  state  of  rest  except  by 
the  application  of  force.  Man  may  construct  the  most  skillful  of  mechani- 
cal devices,  hung  or  poised  on  the  most  delicate  of  centers,  but  they  will 
remain  perfectly  still  until  force  is  applied  to  move  them  around,  and  when 
the  force  is  reversed  the  natural  state  of  re.st  is  soon  resumeil.  The  natural 
laws  of  friction  are  opposed  to  motion  and  when  the  over-ruling  force  is 
removed,  rest  is  ordered  and  rest  ensues. 

It  is  assumed  and  accepted  as  a  fact  among  mauy  practical  as  well  as 
theoretical  men.  that  the  frictional  resistance  is  in  proportion  to  the  weight 
of  the  moving  object.  That  is  true  in  a  modified  sense  only.  A  revolving 
shaft  for  instance,  weighing  one  ton,  may  require  ten  times  the  force  to 
revolve  it  that  it  does  another  similar  .shaft  weighing  ten  tons. 

The  most  popular  error,  however,  seems  to  be  that  friction  is  independent 
of  time,  surface  and  velocity.  This  is  a  newly-discussed  error — but  never- 
theless popular.  Time  can  never  be  ignored  in  any  kind  of  a  calculation, 
be  it  for  overcoming  frictional  resistance  or  any  other  kind  of  mechanical 
or  natural  resistance.  As  we  multiply  times  so  do  we  increase  aggregate 
resistance,  and  so  must  we  multiply  force  to  overcome  it.  Friction  is  in- 
dependent of  surface  in  a  modified  .sense  only.  If  it  is  meant  to  iticrease  or 
.spread  the  surface  without  increasing  the  weight,  as  for  instance  inca.sing  a 
revolvingshaft  in  a  bearing  its  full  length,  instead  of  hanging  it  in  two  or  more 
.short  bearings,  there  is  no  .sensible  iiicrea.se  of  frictional  resistance  to  revolv- 
ing it  provided  the  shaft  is  very  perfectly  turned  and  the  bearing  perfect. 
But  if  by  surface  is  meant  the  space  traveled  over  in  a  given  time  then  the 
frictional  resistance  increa.ses  with  the  increase  of  surface  or  space.  Thus,  for 
instance  if  we  draw  our  sleigh  over  a  level  piece  of  road  at  the  rate  of  five 
miles  an  hour,  and  another  of  the  same  weight  at  the  rate  of  20  miles  per 
hour,  it  will  require  four  times  as  much  force  to  move  the  latter  as  it  will 
the  fonner. 

Friction  is  at  no  lime,  in  no  sense  nor  under  any  coiidiiion  independent 
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of  velocity,  weight  and  bearing  surfaces  being  always  the  same ;  ever>' 
increase  of  velocity  means  an  increase  of  frictional  resistance  that  requires 
an  increase  of  force  to  overcome.  Every  decrease  of  velocity  means  a 
decrease  of  frictional  resistance  and  a  decrease  of  force  to  overcome  it. 

All  of  these  variations  in  the  laws  of  friction  were  formerly  well-known 
to  all  tlie  leaders  among  mechanics  and  are  yet,  but  errors  will  creep  in 
notwithstanding.  How  to  overcome  or  reduce  friction  has  ever  been  a 
study  among  leading  mechanics  and  many  mechanical  devices  for  the  pur- 
pose have  resulted.  Also  anti-friction  metals  for  journal-boxes  have  been 
quite  numerous.     Anything  to  beat  friction  is  the  motto. 


THK  DRIFT  OF  LAKH  CURRENTS. 

DURING  the  next  few  months  a  great  many  bottles  will  be  cast  upon  the 
shores  of  Lake  Michigan.  They  are  to  be  thrown  into  the  water  for 
experimental  purposes  by  lake  captains,  who  will  undertake  the  service  at 
the  request  of  the  United  States  Government.  The  experiments  are  to  be 
conducted  for  the  purpose  of  determining  the  .set  and  drift  of  lake  currents, 
and  will  be  i*nder  the  direction  of  the  weather  bureau.  The  bottles  are  to 
be  given  out  to  vessel  captains,  who  will  agree  to  throw  them  overboard 
and  enter  certain  data  on  blanks  furnished  for  that  purpose.  In  order  to  do 
the  work  sy.stematically,  the  great  lakes  have  been  mapped  out  in  numbered 
sections,  commencing  at  Duluth  and  numbering  eastward.  There  are  410 
.sections  in  all,  each  containing  about  180  .square  miles.  When  the  captain 
throws  one  of  the  bottles  in  the  water,  he  will  place  in  it,  before  so  doing,  a 
.slip  of  paper,  upon  which  the  data  and  the  position  of  the  vessel  is  entered. 
On  each  slip  is  the  request  that  the  finder  send  it  to  the  chief  of  the  weather 
bureau  at  Wa.shington  or  hand  it  to  the  nearest  government  ob.server,  light- 
house keeper  or  postmaster,  to  be  forwarded.  By  noting  where  the  bottles 
go  ashore,  data  will  be  obtained  from  which  the  movement  of  the  lake  cur- 
rents can  be  calculated. 


A  FLAW  IN  THE  METHOD  OK  TESTING  STONE. 


AN  exceedingly  valuable  paper  on  the  building  stones  of  Great  Britain 
by  Prof.  T.  Hudson  Heare.  appears  amon^  the  latest  batch  of  publica- 
tions issued  by  the  English  Institution  of  Civil  Engineers.  He  gives 
the  results  of  very  exhaustive  crushing,  alisorption  and  elasticity  tests  car- 
ried out  at  ITniversity  College,  Loudon,  on  specimens  of  stone  from  repre- 
sentative quarries  in  Great  Britain,  and  he  says  that  it  is  his  intention  to 
ifollow  these  up  with  experitnenls  an  building  stones  from  all  parts  of  the 
world.  The  tables  will  be  of  the  greatest  value  to  English  engineers  and 
architects,  as  the  standard  compilation  hitherto  used  is  getting  out  of  date. 
This  old  compilation  was  made  in  iHj^j  by  the  British  Government  for  the 
purpose  of  selecting  the  most  suitable  stone  for  the  new  Houses  of  Parlia- 
ment, and  curiously  enough,  after  having  gone  to  this  trouble  and  expense, 
they  cho.se  a  dolomite,  which  has  proved  incapable  of  resisting  the  attacks 
of  the  atmosphere  in  London. 

The  majority  of  the  granites  tested,  naturally  came  from  the  neighbor- 
hood of  Aberdeen.  The  Scotch  say  that  there  is  enough  granite  round 
Aberdeen  to  supply  a  handsome  tombstone  for  every  inhabitant  in  England. 
and  they  would  very  much  like  to  fulfill  the  contract  at  once.  The  crush- 
ing load  of  this  granite  averages  1,250  tons  (of  2.240  lbs.)  to  the  square  foot 
but  some  fields  yield  granites  whose  crushing  strength  is  from  1.320-1,360 
tons.  The  sandstones  of  Halifax.  York.shire,  gave  a  mean  cru.shing  load  of 
1,025  tons  per  square  foot.  We  hoped  to  see  some  facts  with  regard  to  the 
granites  and  serjienlines  of  Donegal,  Ireland,  but  they  are  not  mentioned 
in  the  paper  at  all.  On  the  west  coast  of  Ireland  there  are  mountains  of 
excellent  granite  and  magnificient  .serpentines  waiting  for  somebody  to 
work  them. 

An  interesting  point  in  the  testing  of  materials,  is  brought  out  in  the  re- 
port. It  has  been  hitherto,  a  cotnmon  practice  to  interpose  a  sheet  of  lead 
or  thin  pieces  of  wood  between  the  piece  of  .stone  to  be  crushed  and  the 
dies  of  the  testing  machine.  The  idea  is,  of  cour.se,  that  this  arrangement 
would  secure  a  perfectly  uniform  pressure  all  over  the  cube  in  consequence 
of  the  lead  or  wood  yielding  and  accommodating  itself  to  the  inequaHlies 
of  the  surface  of  the  stone.  Professor  Beares  experiments,  however,  showed 
that  the  introfluction  of  lead  or  wood  very  largely  reduces  the  crushing 
strength  of  the  specimen.  This  lie  explains  as  follows:  The  compressive 
forces  produce  lateral  dilatation,  and  consequently  a  tension  at  right  angles 
to  the  line  of  pressure ;    now  under  the  great  pressure  in  the  testing  ma- 
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chine  the  lead  flows  laterally,  and  the  friction  thus  caused  between  it  and  the 
face  of  the  cube  sets  up  a  ver>'  considerable  additional  tensile  stress,  the 
result  being  that  the  cube  is  torn  asunder  into  a  series  of  prisms  parallel 
to  the  axis  of  pressure.  In  some  experiments  he  conducted  with  cubes  of 
stone,  with  and  without  the  lead  sheets,  it  was  found  that  their  presence 
reduced  these  crushing  strengths  by  from  35-52  per  cent. 


'A  DECISION  ON  TRADKMARKvS. 

SEVERAL  weeks  ago  the  Cleveland  Stone  Company  asked  the  United 
States  Circuit  Court  to  issue  an  injunction,  preventing  John  Wallace  and 
others  from  selling,  or  offering  for  sale,  scythes,  whetstones,  etc.,  bear- 
ing the  same  name  and  trademark  as  those  manufactured  by  the  complainant. 
Judge  Swan  has  decided  in  favor  of  the  company.  In  his  opinion  he  says 
that  while  competition  is  a  perfectly  legitimate  feature  of  trade,  it  is  not  to 
be  permitted  that  one  dealer  sell  his  wares  with  a  brand  fashioned  after  those 
of  a  competing  dealer,  or  imitating  them  so  closely  that  the  public  is  de- 
ceived into  buying  the  goods,  believing  them  to  be  those  of  the  other  dealer. 
In  this  case  it  had  been  claimed  by  the  defendants  that  their  goods  were 
equal  to  those  of  the  complainant.  Judge  Swan  held  that  where  a  party- 
feels  himself  aggrieved,  and  sues  for  redress,  two  things  are  to  be  considered 
— ^the  injur\'  done  the  public,  and  that  done  to  the  aggrieved  party.  If  the 
public  gets  an  equally  meritorious  article  under  a  false  trademark,  it  is  not 
aggrieved,  but  the  injury  done  the  dealer  is  the  greater,  as  the  trade  .secured 
by  the  offender  through  imitating  its  .stamps  is  likely  to  be  permanent  and 
cause  loss  to  the  aggrieved ;  whereas,  if  the  article  sold  wai^  inferior,  the 
trade  secured  by  its  misrepresentation  would  be  ephemeral. 


EFFECT  OF  TIME  ON  STRENGTH  OF  CEMENTS. 

IT  is  best  to  te.st  cement  briquettes  at  lea.st  thirty  days  after  their  manu- 
facture. Baron  de  Rochmont,  engineer  to  the  Port  of  Havre,  gives  figures 
to  show  that  the  strongest  briquettes,  at  two  days,  having  a  breaking 
.strain  of  147  pounds  to  the  .square  inch,  had  a  breaking  strain  of  3 18^ pounds 
per  .square  inch.  Other  cements  which  had  breaking  .strains  of  157  pounds 
at  two  days  increased  to  661  pounds  in  thirty  days.  The  weight  and  tensil 
.strength  of  cements  diminish  when  they  have  been  kept  in  stock  for  some 
time.  In  the  ca.se  of  15  cargoes  of  cement  which  came  under  his  notice  the 
weights,  on  deliverj-,  were  between  iii  and  121  pounds  per  bu.shel,  and  the 
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breaking  strains  were  from  75  to  160  pounds  per  square  inch  in  two  days, 
160  to  289  pounds  in  five  days,  and  339  to  460  pounds  in  thirty  days.  After 
being  six  months  in  store  their  weights  were  from  101  to  loH  pounds,  and 
their  breaking  strains  from  38  to  1 14  pounds  in  two  days,  1 12  to  195  pounds 
in  five  days,  and  234  to  340  pounds  in  thirty  days.  The  fall  in  weight  and 
strength  when  the  cement  has  been  kept  in  store  for  a  \ear  is  still  greater. 
One  cargo  weighed  on  deliver}-  1 1 1  pounds  per  bushel,  and  its  breaking 
strains  at  two.  five  and  thirtj'  days  were  96,  236  and  371  pounds  respectively. 
After  the  cement  had  been  in  store  six  months  its  weight  was  106  pounds 
per  bushel,  and  the  briquettes  made  from  it  had  breaking  strains  at  two,  five 
and  thirty  days  of  109,  178  and  332  pounds  respectively.  After  being  in 
store  a  year  the  cement  weighed  jo6  pounds  per  Inishel.  and  the  briquettes 
made  from  it  had  breaking  .strains  at  five  and  thirty  days  of  73  and  250 
pounds  respectively. 


A  STONE  LONG  LOST. 


DURING  the  first  twelve  years  of  work  on  the  Washington  monument 
at  the  national  capital,  memorial  stones  were  sent  from  all  quarters  of 
the  globe  to  be  laid  on  the  inner  wall  of  the  shaft.  In  1H53  there  was 
received  from  Pope  Pius  IX  a  polished  slab  of  mnrble.  liearing  the  simple 
in.scription.  "Rome  to  America."  On  the  morning  of  March  5,  1854,  the 
stone  shed  at  the  foot  of  the  mojuiment  was  found  broken  open  and  the 
Pope's  gift  was  found  missing.  The  Knownotliing  agitation  was  at  its 
height  at  this  period,  and  some  of  that  organization  were  believed  to  have 
made  way  with  the  slab,  but  nothing  was  ever  proved.  Now  comes  this  in- 
teresting sequel  :  A  Washington  paper  on  Sunday  printed  a  stor>-  to  the 
effect  that  a  large  fragment  of  a  polished  marble  slab  had  just  been  found 
by  a  diver  employed  in  the  construction  of  new  piers  for  the  northern  sec- 
lion  of  Long  Bridge,  connecting  the  District  of  Columbia  with  Virginia. 
There  are  only  four  letters  missing  and  as  the  re.st  correspond  to  those  on 
the  Pope's  slab,  the  fragment  is  believed  to  be  a  portion  of  the  long  lost 
stone. 


A  PREHISTORIC  MEMORIAL. 


'T  is  reported  that  an  effort  will  be  made  to  exhibit  at  the  world's  fair  the 
famous  onyx  stone  found  in  one  of  the  old  mines  on  Onyx  mountain,  in 
Durango,  Mexico.  The  concessions  granted  by  the  government  to  the 
party  of  American  capitalists  included  all  mineral  land  in  the  mountain,  and 
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this  slone,  which  has  been  left  where  it  was  found  several  years  ago,  is 
the  property  of  the  syndicate.  They  have  made  arrangements  for  shipping 
it  to  Chicago  some  time  this  fall.  The  stone  is  oblong  in  shape,  being 
seven  by  three  feet  in  dimensions  and  is  very  beautiful.  It  is  carv^ed  with 
hieroglyphics  and  is  evidently  a  memorial  or  sacrificial  stone,  for  the  work- 
manship indicates  that  it  was  done  by  the  best  artists  of  the  time  when  it 
was  quarried  out.  Un  the  top  is  the  figure  of  a  man  in  bas-relief,  sur- 
rounded by  scroll-work  and  hieroglyphics,  and  at  the  feet  of  this  figure  lie 
several  figures  of  nude  children.  The  figure  of  the  man  is  life  size  and  the 
face  is  most  exquisitely  car\'ed.  wliile  at  the  upper  right  comer  is  the  figure 
of  a  blazing  sun.  The  man  has  a  child  in  one  hand,  while  he  holds  a  knife 
in  the  other  and  he  looks  toward  the  sun. 

Only  two  of  the  sides  are  finished.  These  are  decorated  with  .scroll-work 
in  the  shape  of  vines,  which  twine  around  columns  carved  in  relief  in  the 
onyx.  The  veining  of  the  stone  is  of  four  colors  and  runs  in  layers  hori- 
zontally, so  that  the  top  carving  is  in  the  nature  of  cameo  work,  while  the 
sides  are  cros.sed  with  veining.  At  the  upper  end  is  an  elevated  place,  while 
just  above  it  arc  depressions,  as  if  made  to  fit  the  head  and  neck  of  a 
person  lying  on  the  stone,  while  the  figure  of  the  man  is  in  such  a  position 
that  the  victim  would  be  compelled  to  lie  on  the  carved  surface,  and  conse- 
quently it  is  supposed  by  some  to  be  a  memorial  stone. 


P00RI':R,  lU'T  KNOWS  MORH. 


THE  Quincy  (Mass.)  Ledger  says:  Fred  J.  Fuller,  one  of  Quiucy's 
granite  manufacturers,  is  just  $ioo  poorer  than  he  was  some  ten  days 
ago,  but  he  has  gained  that  amount  of  experience.  On  the  day  in 
question  a  well-dre.ssed  stranger,  with  an  oily  tongue,  visited  his  office  and 
said  his  name  was  C.  S.  Preston,  and  that  he  represented  Brennard  &  Co.. 
contractors  at  Sing  Sing,  Mr.  Fuller  had  done  business  with  that  firm  for 
a  number  of  years,  and  the  stranger  was  extended  the  right  hand  of  fellow- 
ship. Pre.ston  was  looking  for  .some  stone,  and  before  he  left  he  bought  all 
Mr.  Fuller  had  on  hand,  which  amounted  to  something  like  $1,000. 

The  two  had  quite  a  social  chat,  during  which  Preston  showed  that  he 
was  well  posted  on  former  business  tran.sactions  between  Brennard  &  Co. 
and  Mr.  Fuller.  He  said  he  was  anxious  to  get  back  to  Uoston  before  the 
banks  closed  as  he  had  a  check  for  5 100  which  he  wished  to  get  cashed,  as 
he  wanted  some  money  to  use.  Mr.  Fuller  .said  he  did  not  think  it  possible 
to  get  into  town  before  the  banks  closed,  and,  as  he  had  not  quite  com- 
pleted the  present  transaction,  he  said  he  would   fix   that  all   right.     The 
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business  completed.  Preston  was  driven  to  the  National  Granite  bank 
where  he  presented  his  check.  Mr.  Clallin  said  he  was  not  in  the  liabJt  of 
cashing  New  York  checks,  but  if  Mr.  Fuller  said  it  was  all  riglit.  niul  would 
indorse  it.  he  would  cash  it. 

This  Mr.  Fuller  did,  and  Preston,  taking  his  $ioo.  departed.  Many  days 
did  not  elapse  before  it  was  discovered  that  the  check  was  a  forgerj*.  and 
that  Mr.  F'uUer  was  out  %\oo.  It  was  also  learned  that  Pre.ston  was,  at  one 
time,  a  convict  at  Sing  Sing»  and  while  there  acted  as  bookkeeper  for  Kren- 
nard  Co.,  which  was  how  he  gained  his  knowledge  of  former  transactions. 


USES  OF  GROUND  MICA. 

GROUND  mica  is  coming  into  use  in  such  a  variety  of  ways,  and  so 
many  new  uses  are  constantly  being  found  for  it.  that  tlie  supply 
is  in  danger  of  becoming  inadequate.  There  are  considerable  difficul- 
ties to  be  overcome  in  grinding  it.  and  there  are  only  two  or  three  firms  en- 
gaged in  the  business  at  present.  A  London  paper  describes  eight  standard 
grades.  The  coarsest  of  these  are  used  to  gi'  e  frosted  and  spangled  effects 
In  the  fancy  grades  of  wall  paper.  The  medium  grades  are  employed  in  the 
manufacture  of  a  lubricant  for  the  journals  of  railway  carriages,  for  heavy 
bearings  generally,  and  for  the  axles  of  road  vehicles.  The  finest  grades 
are  used  in  producing  a  uniform  metallic  white  .surface  on  wall  paper. 
Sciap  mica  for  grinding  must  be  white  and  as  free  from  specks  or  colored 
matter  as  possible,  since  any  impurities  in  the  scrap  will  affect  the  color  and 
luster  of  the  product.  There  is  considerable  consumption  of  sheet  mica  on 
the  part  of  the  manufacturers  of  electrical  machiner>'  and  likewise  for 
stove  purposes.  The  higher  grade  micas  are  used  for  the  latter  purpose. 
The  lower  grade  micas  are  u.sed  by  the  electrical  manufacturers. 


A  NEW  PAVING  MATERIAL. 


EXPERIMENTS  in  the  material  and  methods  of  street  paving  have  been 
and  continue  to  be  .so  numerous  that  unless  fortune  is  .strangely  per- 
verse it  would  seem  inevitable  that  the  right  combination  must  lie  hit 
upon  at  last.  What  is  called  adamant  stone  is  a  recent  invention  in  England 
and  is  .said  to  possess  superior  merit  in  respect  of  density  and  resistance  to 
pressure.  It  is  also  fro.st-proof,  a  quality  even  more  important  in  this 
country  than  in  England.  Whether  it  is  capable  of  long  service  remains  to 
be  ascertained.  It  is  composed  of  finely-crushed  Aberdeen  granite  and 
Portland  cement,  two  parts  of  the  fonner  to  one  of  the  latter,  mixed  with 
water  aud  molded  under  powerful  hydraulic  pressure. 
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EDITORIAL  COMMENT. 


CONSIDERABLE  discussion,  that  in 
some  ways  has  taken  an  acrimo- 
nious turn,  is  rife  over  the  Indiana 
soldiers'  monuntcnl.  now  nearly  com- 
pleted. It  was  the  purpose  of  the  coui- 
niission  to  niemoriali/e  the  military 
h!stor>-  of  Indiana,  from  the  early  strug- 
gles with  the  Britisli  and  Indians,  the 
Mexican  war  to  the  later  civil  war,  that 
by  its  colossal  proportions  has  tended  to 
obscure  the  more  homely  but  not  less 
heroic  services  of  the  antedating  period. 
There  is  a  sort  of  unconscious  effort  by 
many  to  begin  the  histor>'  of  the  country 
with  the  civil  war,  but  this  feeling,  while 
perhaps  natural  to  those  who,  then 
young,  were  actors  in  the  stirring  drama, 
that  they  would  memorialize  in  the 
monument,  onlj^  proves  the  necessity 
for  some  means  of  expressing  the  mem- 
ories of  those  events  that  were  a  means, 
and  the  principal  means,  of  securing  the 
empire  of  the  Mississippi  valley  and  the 
Southwest  from  possession  by  foreign 
powers.  In  truth  the  memorj-  only 
lingers  as  the  misty  recollections  of  the 
aged,  or  is  read  about  by  the  young 
generation  with  the  same  vaguene.ss  of 
mental  impression  that  one  reads  of  the 
wanderings  of  Ulysses,  or  the  adventures 
of  Captain  John  Smith.  And  it  is  tiot 
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only  proper,  but  it  should  be  imperativ* 
that  this  monument  to  the  militarv' 
prowess  of  Indiana  should  perpetuate 
the  heroic  events  that  as  much  belong 
to  it  as  the  more  recent  ones  of  the  civil 
war.  There  .should  be  no  conflict  of 
mere  pride  in  the  memorial,  and  the  ac- 
ce.s.sories  of  the  monument  emblematic 
of  the  varied  events  should  be  such  as  to 
keep  alive  memories  thatseem  to  be  fad- 
ing from  the  minds  of  the  present  gener- 
ation, while  in  uo  way  subtracting  from 
the  glory  of  the  later  achievements.         _ 

Therk  is  but  little  change  visible  at 
this  date  in  the  granite  strike,  although 
there  were  some  rumors  of  compromise. 
Both  sides  have  made  some  gains — the 
boycott  of  paving  material  in  New  York 
having  failed,  while  on  the  other  hand 
.several  large  granite  quarries  have  re- 
sumed operations  under  union  auspices. 
In  a  general  sense  the  trade  is  paralyzed, 
and  a  great  impetus  is  being  given  to  the 
import  supply.  But  at  present  this 
event  is  overshadowed  by  the  Homestead 
incident  and  the  still  more  lawle.ss  one  in 
Idaho.  Altogether  these  incidents  bring 
the  whole  question  of  relations  between 
employers  and  employed  in  the  strongest 
light,  anil   I  hey  serve   to   strengtheu 
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necessit>'  for  some  means  to  eliminate 
[the  condition  of  potential  and  actual  war 
Ithat  is  now  chronic,  and  seems  to  be  in- 
creasingly more  destructive.  The  differ- 
ences measured  as  a  wage  question  in  all 
r  the  cases  are  too  slight  for  consideration, 
8ud  both  sides  seem  to  be  fighting  for 
what  each  regards  as  a  sacred  principle. 
One  side  proclaims  its  right  to  run  its 
uvvn  business  in  its  own  way — and  the 
other  side  makes  exactly  the  same  claim. 
As  a  real  fact  each  has  an  interest  in  the 
other  and  both  should  have  some 
grounds  for  enforcing  some  sort  of  re- 
sponsibility on  the  acts  of  each  other. 
But  the  law  does  not  contemplate  the 
responsibility  of  men  except  as  individ- 
[U;ils.  and  therefore  the  guilds  of  em- 
ployers and  employed  are  fighting  it  out 
for  themselves  in  the  good  old-fashioned 
way. 


the  laws,  instead  of  directing  the  move- 
ment, have  sought  to  render  it  illegal, 
by  conspiracy  and  other  acts.  The  syn- 
dicate, trust  or  bonded  form  of  produc- 
ing capital,  has  formed  combinations, 
"frozen  out"  small  rivals,  limited  output, 
and  arbitrarih"  set  prices  in  defiance  of 
the  alleged  "law"  of  supply  and  demand. 
In  short  labor  and  capital  have  uncon- 
sciously done  an  identical  thing,  for  an 
identical  purpose,  and  a  purpo.se, too,  that 
is  in  all  ways  conser\'ative.  and  for  the 
greatest  good  to  their  own  interests,  aud 
to  society  as  a  unit.  But  the  law  pro- 
claims this  all  to  be  illegal,  and  that  all 
of  the  moral  ethics  are  contained  in  the 
lassies  /aire  (every  man  for  himself)  in 
spite  of  the  fact  that  the  ponderous  ener- 
gies of  modern  civilization  cannot  exist 
on  such  a  status,  but  requires  instead 
community  of  intere.st. 
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When  two  individuals  fail  to  agree, 
they  may  take  their  grievances  to  the 
courts  for  arbitration.  But  when  two 
trusts  of  labor  and  capital  fail  to  agree, 
the  law  refu.ses  to  recognize  the  right  of 
either.  It  may  be  that  these  disturJ>- 
ances.  like  the  plagues  of  ICg>'>t.  will 
lead  to  such  modifications  of  the  law  as 
will  fit  it  to  cope  with  the  conditions  of 
the  latter  half  of  the  Nineteenth  century. 
The  common  law  and  the  precedents  be- 
long to  the  past,  and  are  the  legacy  of 
former  revolutions  and  in  their  day  rep- 
resented the  general  conception  of  prog- 
ress of  an  epoch.  The  American  con- 
stitution was  admirably  fitted  for  the 
conditions  of  the  first  half  of  the  cen- 
tury.    But  since  then  society  has  under- 

ne  a  complete  revolution,  and  the  only 
efforts  of  law-makers  has  been  to  stay 
Its  progress,  but  without  the  least  suc- 
cess. The  trades  union  is  an  uncon- 
scious, but  spontaneous  effort  to  minim- 
ize the  evils  of  fierce  competition,   and 


We  hear  a  great  deal  about  the  abnor- 
mal growth  of  a  wealthy  class,  and  the 
increasing  poverty  of  the  masses.  This 
is  the  reverse  of  the  truth.  This  coun- 
try' has  several  enterprises  on  hands  so 
huge  in  its  requirements  that  even  such 
private  fortunes  as  the  Goulds'  or  Van- 
derbilts*  are  totally  inadequate,  and  only 
by  a  combination  of  many  capitalists  can 
such  an  enterprise  as  the  Nicaraguan 
canal  be  fostered.  The  laborer,  no  longer 
master  of  a  little  shop,  owning  his  own 
tools,  and  contracting  his  own  labor  as 
an  individual  capable  of  refusing,  is 
hived  in  vast  gangs,  working  with  tools 
owned  by  the  employer,  and  can  only 
preser\'e  his  individual  independence  by 
aggregating  it  into  a  huge  corporation. 
It  is  true  that  individual  wealth  has  in- 
creased, but  almost  in  the  same  degree 
the  comfort,  luxury  and  holdings  of  the 
ma.s.ses  have  increased.  All  classes  have 
made  great  positive  advances,  and  it  is 

onl>  in  the  relative  sense  that  the  same 
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disparity  is  seen.  Workiiigtn en,  by  com- 
bining in  building  and  loan  associntions 
have  in  that  measnre  freed  themselves 
from  dependence  upon  the  njoney  loan- 
ing class,  and  in  a  certain  sense  have  be 
come  their  own  bankers.  In  many  ways 
they  are  carrying  their  own  insurance. 
If  the  money  spent  in  destructive  strikes 
were  put  into  a  capital,  it  would  not  take 
long  for  men  to  become  their  own  em- 
ployers. But  it  requires  organisation, 
disciplining  and  respect  at  least  for  the 
ithority  of  their  own  creating. 

Thkse  are  conditions,  not  theories, 
and  men  arc  seeking  to  unravel  the  prob- 
lem of  how  to  accommodate  themselves 
to  them.  We  have  four  political  parties 
— two  of  them  relics  of  the  past,  with 
traditions  that  do  not  accommodate  to 
the  present.  Another  so-called  "people's 
party."  has  notions  of  something  out  of 
joint,  but  misty  and  vague  as  a  morning 
fog  of  how  or  wherefore.  The  other, 
the  prohibition  parly,  with  a  recipe  for 
the  moral  regeneration  of  saints  only, 
aud  purely  millennial.  Meantime,  events 
march  by,  with  more  or  less  dead  and 
wounded,  with  anarchy  of  la\v  and 
anarchy  of  motive  in  the  background. 
The  two  pow'erful  entities,  organized 
capital,  and  organized  labor,  that  should, 
for  each  other's  benefit  form  a  partner- 
ship, have  declared  a  war  for  their  ex- 
tinction. 

TiiK  law  must  recogni/.e  the  fact,  and 
must  establish  a  code  of  equity  for  the 
government  of  men  who  have  merged 
their  individuality  into  an  organization. 
The  higher  law  does  not  relinquish  its 
power  to  regulate  how  far  one  may  "man- 
age his  own  in  his  own  way."  There  is 
no  equity  in  allowing  men  the  privilege 
to  do  as  they  please  with  their  own  if 
such  libertv  is  subversive  to  another,  or 


to  society.  The  aisurdo  ad  absurdti 
would  he  quickly  recognized,  if  a  man 
were  to  assume  that  because  he  owned  a 
house,  he  has  a  right  to  burn  it  down,  or, 
to  blow  it  up.  Yet  the  same  as.sertio: 
of  pri\ilege  by  a  tni.st  or  a  trades  union, 
that  is  greatly  more  destructive  and  far 
reaching,  is  viewed  with  doubt.  There 
is  no  reason  that  the  law.  in  ca.ses  where 
the  two  elements  cannot  reach  a  peacea- 
ble or  equitable  solution  of  their  diffi- 
culties, should  not  make  one  for  them, 
precisely  as  it  does  between  individuals. 
The  real  issue  is  involved  in  an  assertion 
on  the  part  of  the  labor  clas.ses  for  flj 
legal  recognition  of  a  property  value  iw 
labor,  and  it  is  one  that  has  difficulties  to 
a  society  loaded  down  with  precedents 
of  .servile  feudalism  and  slaven,'  tha 
the  world  has  hardly  yet  outgrown. 


Something  on  this  line  of  march  i 
the  current  agitation  among  architects  to 
do  away  with  time-honored  custom  of 
taking  employment  through  "architecU 
ural  competitions."  Mr.  Tn.skip,  at  J 
recent  meeting  of  the  Victorian  Institute 
of  Architects,  calls  them  *'an  in\itation 
to  architects  to  see  who  can  tell  the  great- 
est lie  upon  paper."  The  injustice  of 
the  custom  is  gro.sly  apparent,  whe 
out  of  a  competition  where  fifty  or  mo 
sets  of  drawings  are  submitted,  only  oui 
can  be  successful,  and  the  labor  and  pain? 
of  the  other  forty-ninego  for  nothing.  The 
custom  grew  out  of  a  healthy  rivalr>-  for 
jrreeminence  in  high  art.  and  if  the  habit 
were  confined  to  such  it  would  be  stimu- 
lating to  the  arti.stic  creative  impulse 
But  out  of  the  fifty  drawings  it  is  .seldo 
that  the  best  design  is  accepted.  Mo 
f>ften  it  is  the  one  that  combines  t 
showiest  proportions  with  the  greale 
cheapnessof  con.struction — a  competition 
for  cheaps  and  cheating.  The  evil  is 
ingrained  in  habit  that  it  is  not  clear  ho 
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it  can  b^^S3!?ST^d,  or  even  modified, 
ingrained,  as  it  is  with  machine  tnack* 
artists,  and  the  callowness  of  "schools  of 
design,"  and  other  manufactories  of 
mediocrity.  A  piece  of  high  art.  where 
expression  and  quality  is  not  subordi- 
nated to  expense,  and  where,  indeed,  an 
artist  may  produce  a  monument  to  his 
own  genius,  should  be  an  occasion  for 
hearty  emulation.  But  the.se  are  so  rare 
that  the\  need  scarcely  be  considered 
where  the  ignoble  instinct  of  greed  sal- 
vation is  the  only  inspiration. 

Architkcts  are  considering  another 
question,  more  germane  to  America,  in 
criticising  the  method  pursued  by  the 
Trea.sury  Department  in  the  letting  and 
construction  of  American  buildings. 
I^xst  year  over  three  hundred  buildings, 
most  of  them  pretentious,  were  presump- 
tively desigued  and  superintended  by 
the  supervising  architect.  A  bill  is  Ix*- 
fore  congress  to  place  this  work  out  to 
the  profession,  and  the  report  of  the 
Committee  in  charge  of  the  bill  clearly 
showed  that  the  burden  of  work  laid 
Upon  the  superN'ising  architect  is  beyond 
the  power  of  any  one  man.  The  Archi- 
tcctvral Era  well  says:  "Where  the  pres- 
sure of  work  is  so  enormous  and  the 
force  of  draughtsmen  inadequately  di- 
rected, short  cuts  to  results  will  be  inev- 
itable. The  last  new  building  in  North 
Dakota  is  made  to  do  duty  for  the  next 
new  one  in  Florida,  regardle.ss,  as  the 
committee  declares,  of  local  diflferences 
of  climate  or  .space  requirements.  Such 
a  system  is  also  necessarily  cuniber.some 
and  uneconomical.  It  takes  government 
rom  three  to  five  times  as  long  to  build 
^as  it  doe.s  the  private  citizen  or  corpora- 
tion, and  costs  about  twice  as  nuich.  A 
notable  case  is  cited  in  the  report,  of 
the  Detroit  building,  "where  the  con- 
struction  was  authorized    eleven    years 


ago,  and  $r.3C)o,or)o  therefor  has  been 
appropriated  by  congress  years  since, 
and  the  foundation  walls  are  m>t  yet 
completed." 

S.vvs  a  writer  in  the  Chicago  Herald'. 
"Since  a  cemetery  must  of  uecessity  be 
conventional  and  few  nionumentsor  grave- 
stones depart  from  some  well-known  and 
often  repeated  pattern,  it  seems  right 
that  .such  conventionality  should  be  sub- 
ordinate to  a  general  plan  which  should 
combine  all  detail  iu  one  fair  and  noble 
conception  of  satisfying  and  restful  beau- 
ty ;  so  that  a  burial  ground  ought  to  be 
endeared  to  us,  not  oidy  by  the  memory 
of  tho.se  who  sleep  there,  but  by  the 
grand  group  of  trees,  the  well-c<jusidered 
arrangement  of  shrubs  and  flowers  ap- 
propriate to  the  .scene,  which  would  give 
to  the  ground  a  dignity  aud  impressive- 
iiess  forever  to  be  as.sociated  iu  men's 
minds  with  those  they  have  loved  and 
lost."  And  this  is  true.  But  must  a 
cemetery  of  necessity  be  so  conventional 
that  all  creative  fancy  is  cut  in  to  an  ex- 
treme of  gloomy  monotony.'  It  must 
ivutil  the  popular  idea  of  death  and  the 
hereafter  changes,  as  gradually  it  is  do- 
ing. It  is  because  it  has  become  a  con- 
ventioual  taste  to  regard  the  whole  sub- 
ject with  a  spirit  of  gloom,  rather  than 
of  hope,  that  all  cetneter\'  decoration  has 
been  made  conventional,  stiff"  and  monot- 
onous. It  is  the  mere  association  of 
habit  that  accepts  iu)thing  as  fit  for  a 
cemeter}'  that  does  not  conform  to  the 
severe  lines  laid  down  by  a  medieval 
mysticism,  and  dares  tiot  use  the  forms 
of  beauty  and  harmony  that  nature  sup- 
plies iu  all  her  moods.  The  ancients  did 
better,  the  mau.solea  of  Ionian  Greeks. 
the  cinirary  memorials  of  Rome,  and 
even  the  later  necrological  art  of  Paris, 
are  examples  where  the  cemetery  is  freed 
from  the  monotony  that  has  become  con- 
ventional iu  America." 
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THE   ASSOCIATIONS. 


THE  INDIANA  DEALERS. 


THE  semi-annual  tiieeti«K  of  the  Indiana 
Marble  antl  (".ranite  Dealers'  Association 
was  held  fit  Eagle  Lake  Hotel,  Spring  Fomitaiti 
Park,  near  Warsaw,  on  the  gUi,  loth  aiul  i  ilh 
insl.  There  were  present  about  30  dealers  and 
representatives  of  wholesale  firms.  Most  of 
those  present  arrived  »t  the  park  on  Saturday. 
the  9th,  and  preatly  enjoye<l  theinselves  at  the 
pleasant  resort,  the  weather  during  each  dav 
of  the  meeting  being  perfect  for  out-door 
recreation.  Many  ol  the  visitors  brought  their 
wives  and  daughters  along,  and  the  presence 
of  the  ladies  contribvited  largely  to  the  great 
enjoyment  of  the  occa^iun. 

On  Monday,  the  business  meeting  of  the  as- 
sociation was  held  in  the  hotel,  being  called  to 
order  by  President  Ohaver  about  1 1  o'clock. 

This  meeting  being  more  of  a  social  affair 
than  one  of  business,  reports  of  officers  and 
comniittecs  were  not  called  for. 

President  Ohaver  appointed  at  the  last  meet- 
ing as  delegate  to  the  conference  at  yuincy, 
Mass.,  in  April  last,  recited  his  experience,  and 
outlined  what  that  conferf nee  had  submitted 
as  a  biisis  for  the  forujation  of  a  national  asso- 
ciation. The  secrctar>'  read  the  constitution 
and  by-iaws,  formulated  at  Quincy,  and  sub- 
mitted for  adoption  to  the  various  state  and 
local  associations. 

Mr.  Leavenworth  moved  approval  of  docu- 
ment, A-hich  motion  was  discussed  ut  length  ; 
and  was  then  withdrawn,  and  a  substitute 
motion  prevailed,  referring  the  matter  to  a 
committee  of  three  to  report  at  the  next  regular 
meeting. 

President  appointed  as  such  committee 
Messrs.  Cochrane,  Powell  and  Doty. 

Mr.  N.  P.  Iloty  was  selected  as  a  delegate  to 


licanls 


tlienext  convention  of  the  national  association. 

Mr.  John  Ohaver  was  selected  as  a  delegate 
to  the  next  national  convention. 

The  applications  for  mensbership  of  Alfred 
Boothroyd,  of  Delphi,  of  S.  C.  Carson  &  Co., 
of  North  Manchester,  and  Geo.  B.  Reichert,  of 
Warsaw,  were  presented  and  the  applicants 
were  didy  elected. 

Adjourned  till  r  i",  yt. 

ABTURNOON  SESSION. 

Re-assembled  at  I  P.  M.  A  general  discnaston 
of  the  purposes  of  and  advantages  in  an  alli- 
ance with  the  proposed  national  association 
was  indulged  in.  The  consensus  of  opinion 
on  the  "yuincy  Question,"  which  in  brief  is 
that  dealers  shall  place  their  orders  for  monu- 
niental  stock  with  the  producers  direct,  and 
thus  eliminate  from  the  trade  what  are  now 
known  as  middle-men,  was  against  the  propo 
sition. 

Applications     for     nicmbership     of    }{ 
Pontius,    Silver  Lake,   II.  T.  Sarber,    Warsaw, 
and  John  T.  Oreer,  of  Bourbon,  were  presente 
and  the  applicants  elected. 

There  being  no  further  business  before  tb 
convention,  on  motion  an  adjournment  was 
taken  to  the  regular  annual  meeting  in  January 
next,  time  and  place  to  be  hereafter  announced. 
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THE  OHIO  ASSOCIATION. 


The  Granite  and  Marble  Dealers'  Associati 
of  Ohio,  met  in  regular  semi-annual  session  at 
Toledo,  Ohio,  on  July  12.  The  meeting  was 
called  to  order  at  j  1  a,  m.  in  one  of  the  read- 
ing rooms  of  the  Boody  House,  by  Ci.  B.  Eck- 
hardt,  Vice-President,  in  the  absence  of  Presi- 
dent Jones.     About  forty  dealers  were  present 
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On   motioti  of  I.  H.  Kelley  the  meeting  was 
adjourned  to  3  p.  ql 


Thb  akternoon  session 

wa»  presided  over  by  Vice-President  Erkhardt 
who,  in  a  neat  speech  welcomed  the  members 
an<1  expressed  satisfaction  at  the  generous  at- 
tendance. The  minutes  of  the  previous  meet- 
ing were  read  and  approved. 

On  motion  Ira  P.  Rowley,  representing 
Stone,  was  made  secretary  pro  (em. 

Moved  by  C.  G.  Leavenworth  and  seconded 
that  all  visiting  dealers  be  extended  the  privi- 
lege of  membership  during  this  session. 
Carried. 

Secretary  1.  H  Kelley,  read  his  semi-annual 
report  which  was  referred  to  an  auditing  com- 
mittee consisting  of  John  II.  Lloyd,  C.  L. 
Batchelderand  John  Cochrane. 

The  committee  appointed  to  represent  the 
Ohio  Association  at  the  meeting  of  the  National 
Association  held  for  the  purpose  of  revising 
the  constitution  and  by-iaws,  made  il*  report 
which  provoked  a  lengthy  I'iscussion. 

Upon  request  of  Frederick  P.  Bagley,  Secre- 
tary Kelley  outlined  the  purposes  of  the  con- 
stitution as  revised. 

Motion  by  Mr.  Douglas  that  the  constitntion 
and  by-laws  of  the  National  Associalioni  be 
indorsed  as  a  whole,  .\niendineut  by  Mr. 
Leavenworth  that  it  be  referred  to  a  committee 
and  that  printed  copies  be  sent  to  members. 
Carried.  Amendment  that  committee  be  ap- 
pointed to  report  at  8  p.  m.  .\niendment 
adopted  and  motion  carried.  The  following 
were  appointed  on  the  committee :  Jed  Wil- 
liams, F.  P.  Bagley  and  John  H.  Lloyd. 

A  letter  signed  by  James  G.  Balterson.Jr., 
preferring  charges  against  W.  IL  Perry  for 
breach  of  faith  with  the  New  England  .Associa- 
tion in  x-iolating  the  agreement  relating  to 
lalx»r  Ironbles  was  read  and  after  an  exhaustive 
discussion  during  which  a  committee  was  ap- 
pointed and  subsequently  discharged,  a  motion 
hy  Mr.  Lloyd  prevailed,  which  provided  that 
the  letter  be  referred  back  to  the  sender  with 
the  information  that  the  matter  as  presented, 
did  not  come  under  the  jiirifiiliction  of  the 
association  as  a  l>ody  and  that  charges  must  be 
made  by  a  member. 

Written  charges  were  then  made  by  Hugh 
Jones,  and  same  ordered  placed  on  file.  The 
following  resolution  was  read  and  adoptef|. 


kfsolvtd:  Thai  this  convention  or  the  .Mnrble  and 
J'.ranitc  Drulcrs'  Association  ot  Ohio  tender  their  syiii- 
IKithy  to  the  members  of  the  New  Hngl'ind  i;ranit« 
Manufacturers'  Association  hy  the  fallowing  vote,  that 
thcmeinlrcr!)  of  thiHas.sutriatiou  herchy  aj;iec-  not  lohny 
any  Morkot  material  ol  any  firm  ihnt  ha»  been  jimtly 
expellcfi  ur  worked  Bgflini>t  Ihe  interest  of  the  mem- 
bers of  the  Granite  Manufacturers'  A».-iocintion  of  New 
Knfflnnil. 

Application  of  J.  B.  Weber  for  membership 
was  read  and  accepted  Adjourned  until  7:30 
p.  M. 


EVENING  SESSION. 

Meeting  railed  to  order  at  7:30.  Vice-Presi- 
dent Kckhardt  in  the  chair.  Secretary  read 
his  report  of  deUu<iuences. 

On  molioii  of  Mr.  Bngley  the  secretary  was 
gi%'en  iarif  htanihf  in  thematter  of  procet"din>j 
with  the  collection  of  them.  Report  of  audiling 
committee  read  and  accepted.  Letters  of  re- 
gret from  R.J.  Height,  of  the  Monumental  News 
and  Chas.  Wege  of  Columbus,  were  read. 

Written  charges  were  preferred  by  the  Ver- 
mont Granite  Co.,  of  Lima,  ().,  against  Chas. 
Cleiiieiils  &  Co  .of  Bo<itou  for  "unjustly  placing 
them  upon  a  so  called  confidential  record," 

Referred  to  the  following  committee:  W.  A. 
Harslia,  G.  A.  Douglas  and  Isaac  DcBow. 

Committee  on  constitution  of  the  National 
Association  made  its  report,  recommending 
its  adoption. 

r.  P.  Bagley,  a  metnber  of  the  committee 
made  a  minority  report,  stating  a  number  of 
objections  to  the  constitution  as  fiubniitted. 

Motion  by  Mr.  Kelley  that  the  committee  re- 
port be  reduced  to  writing  and  spread  on  the 
records.     Carried . 

A  committee  on  nominations  consisting  of 
R.  A.  Douglas,  C.  S-  Batchelder  and  C.  G. 
Leavenworth  submitted  the  following  list: 

President^Chas.  Briggs. 

First  Vice-President — Geo.  B.  Kckhardt. 

Second  \'ice-President  -W.  .-V.  Harsha. 

Third  Vice-President— Jed.  Williams. 

Fourth  Vicc-President--P.  W.  rnderhill. 

Directors ;  Jos.  Carrabelli,  Geo.  A.  Douglas, 
J.  W.  Willard,  M.  R.Jones.  C.  G.  Leavenworth, 
Chas.  Briggs  I.  H  Kelley,  Chas.  L.  Batchelerd 
and  F.  P.  Bagley. 

The  report  was  adopted  and  the  gentlemen 
elected  unanimously. 

Motion  by  Mr.  Douglas  that  salary  of  secre- 
tary be  increased  to  J200.     Carried. 

Request  of  Huntin  &  Co.  for  withdrawal 
card  read  and  granted. 
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R.  Burrell  wrote  of  his  desire  to  continue  a 
member  and  related  untoward  circumstances. 
Motion  by  C.  O.  Leavenworth  that  Mr.  Burrtll's 
duK4  for  the  ensuing  year  be  remitted.     Carried. 

Moved  by  Mr.  Kelley  that  next  meeting  be 
held  at  Columbus  the  third  Wednesday  of  Jan- 
uary 1893.     Carried. 

On  motion  of  Mr.  Stuart  a  vote  of  thanks 
was  tendered  Ira  P.  Rowley.  rcpKsentlng 
Stone,  for  officifitiiig  as  secretary. 

Motion  made  and  carried  that  I.    II.    Kelley 

act   as  delegate  to    the   National   Association, 

Carried. 

Adjourned. 

IR\  P.  RowLEv.  Sec.  pro  tern. 

CHIPS  SWJilfT  UP. 

The  meeting  was  enlivened  by  some  ver>* 
spirited  diswussions  and  the  evening  session 
was  prolonged  until  nearly  midnight. 

The  wholesaler  was  there  but  was  merciful 
to  the  tlealer  and  instead  of  talking  "shop" 
added  considerably  to  his  pleasure. 

The  trip  to  Put-iu-Bay  was  well  timed  as 
there  was  a  large  concourse  of  people  there 
and  extra  attractiims  augmented  by  banjo 
selections  by  "Billy  Rice,"  yclept,  Al.  Snoots, 
and  "high  and  lotty"  tumbling  by  the  irrepres- 
sible Leavenworth. 

The  banquet  at  Memorial  Hall  in  the  evening 
was  a  thoroughly  enjoyable  affair  and  attended 
largely  by  ladies.  I.  H.  Kelley  acted  as  Toast 
Master  and  the  following  toasts  were  responded 
to: 

"The  Indiana  .Association"— John  Ohaver. 

''I'ps  and  Downs  of  the  Wholesaler" — C.  G. 
I^avcnworlh. 

"Amalgamation"— Thoniai!  Burke, 

"Broken  Vermicelli — or  How  I  KMzaped"  — 
Al.  Snoots. 

'''The  Future  of  Our  Association" — Briggs. 

"Pushing  the  Rntlon ;  or  How  to  Remain  Poor 
While  Riches  Are  Heing  Thrust  upon  You" — 
John  H.  Lloyd. 

"Guardian  .A,ngels  by  Gaslight" — I.  H.  Kelley. 

"The  Ladies"- -Ira  P.  Rowley. 


THE  COMING  MICHIGAN  MEETING. 

Mr.  C.  S.  Harris,  secretary  of  the  Michigan 
Marble  and  Granite  Dealers'  .Association,  makes 
the  following  announcement  for  the  coming 
meeting : 

The  summer  meeting  of  the  Michigan 
Marble  and  Granite  Dealers'  .Association  will 
\yc  held  at  Jackson,  Mich.,  on  Wednesday.  Aug- 


ust 3d,   1S92.     The  meeting  will   b«  cufled  to 
order  at  10  o'clock,  a.  m. 

Our  committee  has  secured  reduced  rates  at 
the  New  Hurd  House,  where  the  meeting  will 
be  held.  This  hotel  is  one  of  the  best  in  the 
State,  and  the  managers  will  spare  no  pains  to 
make  our  stay  as  pleasant  as  possible. 

Jackson  oi'ers  many  inducements  to  visitors 
in  the  way  of  sight-seeing.  It  is  a  busy  manu- 
facturing city,  with  broad,  clean  and  well- 
shaded  avenues  and  beautiful  parks,  and  chief 
among  its  many  places  of  interest  is  the  Slate 
Priso!!,  and  arrangements  have  beeji  made  to 
show  those  attending  the  meeting  through  the 
different  departments  without  expense. 

It  is  expected  that  this  meeting  will  be  of 
profit  to  all  dealers  in  the  marble  and  granite 
business  who  will  attend  the  meeting,  whether 
members  of  the  association  or  not.  To  tho.se 
who  arc  not  mcm^'ers  of  the  association,  we 
are  positive  ihnl  we  can  do  you  good  if  yovi  will 
join  us. 

Come  together  aud  get  acquainted  with  your 
competitors,  and  you  will  find  tliem  not  near 
as  "bad  men"  as  >'OU  supposed.  Our  aim  is 
that  all  members  shall  do  an  honorable  and 
upright  business;  and  by  organization,  we 
claim  that  we  can  compel  one  another  to  do  so. 
Using  ut.  fair  means  to  secure  sales,  slatidering 
conijjetitors,  misrepresenting  a  competitor's 
work,  are  some  of  the  things  that  we  aim  to  do 
away  with.  If  any  member  thinks  that  an- 
other is  not  living  up  to  the  requirements  of 
the  constitution  and  by-laws,  come  to  the 
meeting  and  report  it  to  the  asHOciation.  Come 
together  and  talk  over  your  grievances  and 
you  can  powiibly  come  to  an  understamling 
that  will  be  profitable  to  all. 

We    are    young    yet,    but    are    growing 
strengtli.     The   three  meetings   that  we   ha' 
held  have  been  profitable  to  all  who  have  at 
tended  them.     One  of  the  important  features 
of  the  meeting  will  be  a  report,  by  President 
Philo  Truesdell,  of  Port  Huron,  of  the  action  of 
the  National  Marble  and  (Tranile  Dcalevs'  \. 
sociation   of  the    United   States   and   Canatt 
which   met   at  Quincy,   Mass..    on  .April    joth, 
la.st.       The    relations     existing     between    thfe' 
wholesale  and  retail  dealers,  and  measures  to 
improve  the  mutual  interests  of  both,  will 
discussed. 

The  matter  of  bringing  a  bill  before  the  ne 
legislature,  for  the  better  prote<-tion  of  marb' 
and  granite  dealers  in  the  State  will  be  broiighi 
l>efor<J   the  meeting.     At  the   last  meeting 
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the  association,  subjects  on  which  papers  were 
to  be  reafl,  were  autiounced,  ami  will  be  re- 
sponded to  as  follows:  Foundations,  Chas. 
Schmidt,  ol  Grand  Rapids;  Agents.  M.  C. 
Rarney,  of  Flint;  Gnevances,  Philo  Truesdell, 
of  Port  Huron;  Letting  Work,  Thomas  Harvey, 
Lansing;  Granite.  M.  B.  Burk,  Mansfield, 
Ohio.  Marbles,  F.  F.  Murdock,  of  St,  Johns; 
White  Bronze,  David  Scott,  Pontiac;  Bases  for 
Monuments,  Alex.  Matterson,  Grand  Rapids; 
Competition,  C.  W.  Hills.  Jackson ;  Trade 
Journals,  R.  G.  Haight,  Chicago. 

To  those  who  are  perfectly  satisfied  with  the 
way  the  trade  has  used  them,  we  say,  "  come 
out"  and  tell  us  about  it. 

To  those  who  do  not  think  they  are  being 
used  right,  we  say.  "come  out"  and  let  us  talk 
it  over,  and  see  if  we  can  not  come  to  an  iirder- 
"^tanding  and  do  Ijetter. 

To  those  who  are  not  members  of  the  asso- 
ciation, we  say,  "come  out"  and  see  if  there  is 
not  some  good  we  can  do  you  if  you  join  hands 
with  us. 

It  has  been  the  intention  of  the  -association^ 
that  every  dealer  in  the  State  should  have  a 
copy  of  OUT  cotistitution  and  by-laws.  It  there 
is  any  dealer  who  has  not  a  copy,  if  they  will 
notify  the  secretan,'  of  the  fact,  he  will  receive 
■  copy  by  return  mail. 

Respectfully, 
C  S.  Hahri»,  Sec.  and  Treas., 
Lansing,  Mich. 
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THE  NATIONAL  ASStXLATION. 
President   James    Harsha,     of  the    National 
Granite  and  Marble  Manufacturers'  and  Dealers' 
Association  of  the  United   States  and   Canatla. 
has  issued  the  following  circular : 

CiKLXEViLLK,  O.,  June  ift,  iSlJJ. 

To  I  Br  officer*  and  Members  of  the  State  nnd   Local 
A^tociation*!!  uf  Granite  i«u«^l  Marhtr  Dealer:,. 

GKNT1.KMUN;  Your  several  associations  will 
W  informed  through  the  efforts  pf  the  secretary 
of  the  National  Association  of  what  was  accom- 
plished at  the  meeting  of  delegates  held  in 
Quincy,  Mass.,  April  20,  1892. 

The  National  Association  will  consider  the 
work  done  at  its  next  regular  meeting,  and  will 
ratify  and  adopt  or  reject  the  same,  depending 
largcl>  upon  the  acceptance  of  local  and  state 
associations  of  the  propositions  presented. 

Kach  state  or  local  association  to  which  these 
propositions  may  come  is  earnestly  requested 
to  take  immediate  action  thereon,  and  notify 
the  secretary  of  the  National  Association  of  the 
result  thereof,  and  if  accepted   to  appoint   a 


delegate  to  represent  them  in  the  next  assembly 
of  the  National  .\ssi>ciation  which  will  convene 
in  accordance  with  the  provision  of  the  con- 
stitution, of  which  due  notice  will  be  given 
indicating  time  and  place  of  meeting. 

The  "ball  is  rolling"  and  we  are  on  the  right 
road  to  success,  but  it  requires  time,  labor  and 
patience  to  obtain  all  that  best  suits  all  parties 
concerned,  The  time  is  not  far  distant  when 
there  will  be  a  compact  which  will  unite  the 
manifold  interests  of  the  granite  and  marble 
manufacturers  and  dealers  that  will  so  bind  us 
togetlier  as  one  great  element  .working  for  the 
right  and  the  good  of  all  in  the  trade  who  are 
doing  business  on  fair,  legitimate  principles. 
The  grand  motto  of  "Doing  unto  others  as  you 
would  wish  them  do  unto  you"  wiJl  benefit  tite 
wholesale  dealers,  the  manufacturers  and  the 
retail  dealers. 

Fraternally  yours,         James  Haksha, 

ITesideiit  Nfltional  Association 

NOTEa 

O.  p.  Snyder,  secretarj'  of  the  Colorado 
Stone  Dealers'  and  Contractors'  Association, 
writing  to  us  from  Denver,  says  that  at 
meeting  of  the  Stone  Dealers'  and  Contractors" 
Association,  June  25lh,  they  passed  a  resolu- 
tion appropriating  Jioo  for  the  entertainment 
of  the  Stone  Cutters'  Central  Union  of  the 
United  States  and  Canada  when  they  meet  in 
Denver  in  August  They  also  appropriated 
f  150  to  the  fund  for  aiding  the  interest  of 
stone  pavement  iu  Denver. 

Jas.  F.  Brennan,  secretary  of  the  Marble 
Dealers'  Association  of  New  England  and  the 
Provinces,  announces  that  the  committee  of 
arrangements,  selected  at  the  annual  meeting 
in  January,  consisting  of  Frank  H.  Torrey, 
Charles  Clements,  John  D.  Allan,  James  F. 
Brennan  and  George  E-  Merrill,  met  at  Boston, 
June  15th,  to  arrange  for  the  semi-annual 
meeting  of  the  association,  which  will  occur 
Wednesday,  July  27th.  Downer  Landing,  out- 
side of  Boston  Harbor,  is  selected  as  the  place 
and  attractive  details  are  being  arranged.  The 
meetings  of  the  association  have  obtained  a 
reputation  among  the  trade,  and  this  one 
promises  to  be  fully  up  to  the  standard. 

W.  E  F.mery,  secretary  of  the  Missouri  Val- 
ley Cut-Stone  Contractors"  and  (juarrymen's 
Association,  announces  that  the  semi-annual 
meeting  will  be  held  on  Tuesday,  July  19,  at 
10  o'clock  A.  M.,  at  the  Sherman  House,  Chica- 
go. UK 


RECENT  PATENTS. 


No.  473,725  is  the  invention  of  E.  A.  Booth, 
of  San  Krancisco,  Cal.,  and  relates  to  an  ore  and 
rock  crusher.  The  combination  consists  of  a 
stationary  jaw,  the  upper  movable  jaw,  which  is 
fulcrumed  above  its  crushing  face,  the   lower 
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movable  jaw,  which  is  fulcrumed  below  its 
crushing  face,  the  actuating  shaft  eccentric 
thereon,  a  pitniau  which  receives  its  motion 
from  said  eccentric,  a  connecting  toggle  be- 
tween the  pitman  and  the  upper  jaw,  a  link 
pivoted  to  the  lower  end  of  tlie  pitman,  and  an 
extension  or  lever  upon  the  lower  jaw,  to  the 
end  of  which  extension  the  lower  end  of  said 
link  is  pivoted.  The  two  jaw.s  K  and  V,  the  ec- 
centric T.  are  fixed  to  driving-shaft  I.  and  the 
link  or  pitman  M'  actuated  by  said  eccentric 
and  transmitting  its  motion  through  lever  F-  lo 
the  lower  jaw  F,  pivoted  to  below  its  crushing 
face,  so  as  to  produce  alternate  and  approxi- 
mately continuous  crushing  movement  of  jaws 
E  and  F  and  divide  the  strain  upon  eccentric- 
shaft,  together  with  the  abutment  or  end  mem- 
ber C. 

No,  474,084  is  a  patent  for  an  insertible  tooth 
for  diamond  saws,  and  is  the  invention  of 
Henry  Forstcr,  of  New   York,  N.   Y.,  and  waa 


filed  April  3,  1891,     It  relates  lo  an  imp-ove 
insertible  diamond    tooth    for  stone-saws,    bj 
which  the  diamonds  are  held   in    a  permanent 
and  reliable  manner  in  the  tooth  or  bit  without 
being  liable   to  gel  loose,  while  the   saw-blade 
is  protected  against  too  rapid  wear  by  the  hard 
metal  material  of  which   the  teeth   or  bits  are 
formed;  and   the  invention  consists  of  an   in- 
sertible   tooth    for    diamond  saws,   which 
riveted  or  otherwise   fastened  into  a  recess 
the  saw  blade  and  made  of  cast-steel  or  other 
bard  metal  and  of  greater  thickness 
than  the  saw-blade,  said  tooth  or  bit 
being  provided  with  soft-metal  grooved 
edge   pieces,   by  which   the   tooth   is 
fitted  to    the   tapered    edges  of    the 
recess  of  the  saw-blade.     In    the   ac-^_ 
companying  drawings,   Fig.  i    repre^f 
seuts  a  side   elevation  of  a  saw-bladc^^ 
with   the    improved     insertible    dia- 
mond tooth  ;  and  Fig,  2  is  a  horizontal 
section  on  line  2  2,  Fig.  i.      A   in   the 
-  cut    represents  a  snw-blade,     and     B 

an    insertible  saw-tooth  or  bit,  which 
is    set   into    a     recess    of   the    blade    A    and 
fitted  by  means  of  grooved   edge   strips  t>  b 
the  beveled   edges  of  the  recess  of  the  sa' 
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blade.  The  tooth  B  is  fastened  by  transverse 
rivets,  keys,  or  other  suitable  fastening  devices 
a  to  the  blade  A.  The  insertible  saw-tooth  A  is 
made    of    cast,  stegl  or  oLlier  hArd  metal,  to 


which  A  hai*!!  temper  is  imparted,  said  metal 
iHfin)?  cast  in  a  mold  around  the  diamonds  so  as 
to  firmly  hold  the  same  in  position.  The  strips 
h  h  are  made  of  soft  metal,  such  as  brass,  cop- 
per, soft  iron,  and  the  like,  which  are  protected 
by  the  greater  hardness  of  the  tooth  or  bit  B, 
which  is  made  of  greater  thickness  than  the 
MW'blade  and  edge  strips,  and  thereby  pre- 
vented from  being  worn  off  during  the  sawing 
operation.  The  soft-metal  edge  pieces  t>  are 
soldered  on  the  sides  of  the  tooth  or  bit  B,  so 
to  adhere  firmly.  The  hard  metal  from  which 
the  body  of  the  tooth  or  bit  is  formed  protects 
the  saw-blade  against  abrasion  and  forms  also  a 
protection  for  the  diamonds  inserted  into  the 
same  as  the  surface  of  the  tooth  or  bit  wears  off 
slowly  and  evenly  with  the  progress  ol  the 
work.  Owing  to  the  soft-metal  edge  pieces  the 
saw-tooth  can  be  inserted  readily  into  the  re- 
cess of  the  blade  without  danger  of  splitting 
or  otherwise  injuring  the  tooth  while  it  is  riv- 
eted to  the  same. 

No.  471,797,  is  a  channeling  machine,  in- 
vented by  Z.  Lassor,  of  Stinesville,  Ind.  The 
invention  is  more  especially  directed  to  im- 
provements in  the  clamping  devices  for  rigidly 
securing  together  the  cutters  of  a  gang.  These 
gangs  of  cutters  operate  by  gravity — that  is  to 
say,  they  are  raised  by  power  and  dropped  by 
gravity  to  strike  successive  blows,  whereby  the 
channel  is  formed,  and  are.  therefore,  neces- 
sarily quite   long,    very  heavy,  and  require  cor- 


respondingly  ponderous  clomping  plates  for 
holding  them  together  when  in  operation. 
The  damping-plate  must  not  only  hold  the 
cutters,  but  guide  them  in  their  descent,  and 
to  this  end  are  vertically  channeled  to  receive 
fixed  guide-plates  or  trackways  directing  their 


movement,    and,    besides,    must    be    so    con- 
structed as  to  provide  for  their  connection  with 
the  devices  for  raising  the  cutter-gangs  in  posi- 
tion to  strike  blows.    As  heretofore  constructed 
these  clamps  have  been  made  in  two  parts,  one 
part  of  which  may  be  said  to  be  the  fixed  jaw 
or  main  body  of  the  clamp,  antl  having  cast 
therein    the     guide-channels     and    projecting 
therefrom   a  lug   for  connecting  it    with    the 
lever  or   other  device  for  elevating  the  cutters. 
The   other  part  of   the  clamp  constitutes   the 
movable  jaw  and  is   secured  to  the  sliding  but 
otherwise  fixed  jaw  by  bolts,  which  have  usually 
been    passed   through   the  movable    jaw  and 
screwed    into  the    fixed  jaw,    so  as   to   firmly 
clamp  the  gangs  of  cutters  Unng  between  these 
two  jaws,     in   tlie  practical  operation  of  these 
machines,    notwithstanding    the   very   strong 
and  ponderous  construction  of  these   clamps, 
and  owing   to  the  sudden  and  violent  jars  they 
are  subject  to  when  the   cutters  arc  in  opera- 
tion,  these   bolts   frequently  break,  and  more 
frequently  both^  the  fixed  jaw  and  the  movable 
jaw  are  fractured  and  broken    at  their  corners, 
where  they  are  the  weakest,  because,  as  will  be 
understood,  the  bolts  must  be   at  a   point  on 
either  side  of  the  cutters  and  on  a  line  passing 
through    the  chatnieled    portion  of  the    fixed 
claniping-jaw.     The  object  of  the  invention  is 
to  provide   an   improved  clamp  which  shall  be 
simple,   durable,  and  effective,   and   in   which 
the  parts  are  so  constructed   and  arranged  as 
lobe  capable  of  being  readilyand  conveniently 
put  together  or  taken   apart  for    repairs  or  re- 
newal;   and  the    invention  consists  in   certain 
features  of   novelty  in    the   construction,    ar- 
rangement, and  combination  of  parts  herein- 
after described  with  reference  to  the  accoui- 
panying     drawings,     and     more    particularly 
pointed  out  in  the  rlainrs.     In   the  said  draw- 
ings,   Mg    I  illustrates  a  perspective   view  of 
so  much  of  a  stone-channeling  machine  as  em- 
bodies the  invention  ;  Fig.  2,  an  inner  face  view 
of  the  base  or  back  plate  of  the  fixed  but  slid- 
ing jaw  of  the  clamp;  Fig.  3,  a  traverse  section 
on  the  line   3  3   of  Fig.  i,  with  the  actnating- 
lever  shown   in   full  lines;  Fig,  4,  a  similar  but 
enlarged  detail  view  of  the  clamp  with  the  cut- 
ters removed,  and  more   particularly  illustrat- 
ing the  bolts  and  position  thereof  for  locking 
the  movable  jaw  of  the  clamp  to  the  fixed  jaw 
for  clamping  Uie  gang  of  cutters. 

No.  474,033  is  a  machine  for  edging  and  sur- 
facing marble   tiles,  patented  May  3,  1S92,  by 
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G.  Taylor,  of  Atlanta.  Ga.  It  relates  to  ma- 
chinery Bn<l  appliances  for  gritiding  l>y  means 
of  the  ordinary  circular  metallic  rulibinj(-befl 
blocks  or  slabs  of  marble,  special  Qllention 
being  given  to  handling  and  holding  the  mar- 
ble and  feeding  it  onto  and  against  the  said 
rubbing-bed.  The  operation  of  the  device  is 
as  follows :  A  slab  of  marble,  usually  termed  a 
"tile,"  is  placed  against  the  sliding  plate  of  the 
carriage  at  that  lime  off  of  the  rubbing-bed 
and  clamped  thereon  by  the  clamps,  after 
which  the  said  plate  is  raiseil  by  lifting  the 
weight  oil  the  pinion-shalt.  The  next  carriage 
in  rotation  may  then  be  filled  in  the  same 
manner.  Ah  soon  as  a  carriage  is  over  the  rub- 
bing-bed the  plate  is   lowered  until  the  edge  of 
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the  tile  rests  on  the  same,  the  weight  insuring 
a  jlownward  feed  until  the  lever  strikes  the 
pin.  when  said  carriage  will  descend  by  its  own 
weight  alone  and  a  lighter  pressure  be  given 
the  feed  until  the  screw  carried  on  the  arm  in 
the  plate  contacts  with  the  lug  on  the  guide, 
which  should  lake  place  before  the  revolution 
of  the  head  shall  have  removed  said  carriage 
(roju  over  the  rubbing-l>ed,  which  is  provided 
for  by  the  adjustment  of  the  lipeed  of  the  revo- 
lution of  the  head  by  moving  the  wrist-pin  in 
its  slot  in  the  pinion,  as  specified.  If  another 
part  of  the  rubbing-bed  is  desired  to  be  used,  or 
if  a  wider  tile  is  to  be  edged,  the  carriages  one 
iuid  all  may  be  adjusted  radially  to  the  head  by 
sliding  them  along  on  the  arms. 

No.  464,069  is  a  rock  drill,  invented  by  Jean 
Sprenger,  of  Vevay,  Switzerland,  who  assigned 
to  the  Aletiers  de  Constructions,  of  the  same 


place.     Following  are  the  cuts  and  descriptioi 
In  this  invention  the  piston  and  piston-roc 
to  which  is  connected  the  rock-drill  are  recipJ 
rocated  by  the  action  of  the  air  or  steam  under 
pressure,  and  the  cylinder  is  supported   upon 
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guide-rods,  so  that  it  may  slide  endwi.s-.',  ani 
there   are  clamps  actuated  by  the  fluid  pres 
ure   to   hold    the   cylin<ler  to    the   guide-roc 
or  to  hold  the  piston  rod  to  the   cross-head,' 
and  the  one  is  released  as  the  other  is  brought 
into  action,  so  that  the  cylinder  and  the  rock- 
drill  and  the  piston  occupy  the  proper  relative 
positions  as  the  drilling  progresses.    In  the  cuts 
Fig.  I  is  a  longitudinal  section  illustrating  the^_ 
(>arts  that  may  be  made  use  of  in  gi\-ing  motid^H 
to  the  piston  and  piston-rod.     Pig.  2  is  n  similar^* 
section,  longitudinally,  representing  the  cylin- 
der and  a  valve   for  controlling  the  action  ot^H 
the  fluid  under  pressure.     Fig.  3  is  a   sectinnaf^f 
plan  view  showing  the  clam))jng  devices,  and 
Fig.  4  is  a  cross-section  at  the  front  cross-head. 
The  steam,  air,  or  other  fluid  under  pressni 
is  supplied  by  a  pipe  to  the  opening  A  into  thi 
cylinder  C,  and  within  this  cylinder  C  are  lh< 
pistons  />'  p\  connected  by  the  rod  /^,  and  th< 
piston-ro<l  I*  extends  through  a  suitable  stif 
ening  box  or  head  at  llie  end  of  the  cylinder' 
and   receives  at  its  end  the  rock-flrill.     1  Not 
shown  in  the  cuts,  1     This  piston-rod  I*  slides 
freely   through   the  cross-head   R'  and   there 
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LEGAL  NEWS  AND  NOTES, 

U'rcpared  for  stone,  by  V.  H.  t,uckwood,  Indianapolis.] 


Reckipts.— A  receipt  is  a  written  acknowl- 
ciljfijicut  that  a  sum  of  money  has  been  pai»l  or 
Miuethiiig  has  been  delivered,  datetl  and  signed 
by  the  person  receiving  the  same. 

A  receipt  is  not  ronrlustve  but  merely  ^r/w<7 
farif  evidence  of  money  having  been  paid,  or 
something  «leUvered.  It  can  be  contradicted 
by  evidence,  or  proven  false  or  wrong,  wholly 
or  in  part,  explained,  or  shown  that  it  was 
given  under  mistake,  or  he  corrected  according 
to  the  facts  of  the  case.  It  is  unnecessary  to 
insert  "Errors  Excepted"  or  "E.  E"  for  the 
law  excepts  all  errors  in  receipts- 
There  is  no  required  form  for  a  receipt. 
"Receivetl  this  6th  day  of  May,  iS8g,  $io.ao  ou 
account  of  (here  describe  the  debt  or  con- 
tract)." "Received  this  6th  day  of  May,  1889, 
|i4aao  of  (name  here)  in  full  settlement  of 
(here  describe  the  debti"  are  the  usual  forms. 
Ulien  the  payment  is  not  in  full  settlement, 
the  receipt  should  state  that  it  is  on  account. 

Where  a  check  is  given,  a  receipt  is  needless, 
for  the  check,  if  cashed,  will  show  its  receipt. 
A  party  paying  money  or  delivering  any- 
thing else  to  another  should  always  require  a 
receipt  at  the  time,  showing  the  date,  name  of 
person  paying,  amount,  and  description  of  the 
•Icbt,  whether  on  account  or  in  full  settlement, 
and  the  signature  of  the  person  receiving  the 
same.  It  should  show  ever>-  particular  feature 
of  the  transaction,  so  as  to  prevent  misiinder- 
standin|^s,  mistakes,  disputes  and  lawsuits 
IhereaAer.  The  friendlier  and  dearer  the  part- 
ies are  to  each  other  the  greater  is  the  value  of 
the  receipt,  for  it  will  avoid  trouble.  The  habit 
of  requiring  such  evidence  of  all  persons  and 
for  alt  amounts,  however  small,  will  jii  a  life- 
time of  business  save  consideralde  iiiouey  and 
many  friends,  and  prevent  anxiety  and  quarrels 
innumerable.  A  man  of  the  most  ordinary 
sense  and  business  prudence  wuuld  in  all  ca.ses 
demasd  a  receipt. 

Baj«k  Chkcks. — A   check   (or  cheque)  is  an 


order  on  a  bank  or  banker  for  the  payment  of 
a  certain  sum  of  money  on  demand  to  a  cer- 
tain person  named  therein,  or  to  him  or  his 
order,  or  to  bearer. 

It  purports  to  be  drawu  on  funds  deposited 
in  the  bank.  It  is  not  final  payment  of  a  debt 
unless  plainly  so  understood  by  the  person  re- 
ceiving it,  until  it  is  accepted  or  certified  by 
the  bank.  But  after  receinng  the  check  and 
before  it  is  presented  for  payment,  suit  cannot 
be  brought  against  the  drawer  fur  the  amount 
of  the  check,  unless  the  bank  is  insolvent  and 
presentment  is  known  to  be  useless. 

A  check  payable  "to  the  order  of  bearer"  or 
"to  the  onler  of  bills  payable"  need  not  be 
indorsed. 

Checks  can  be  indorsed  like  bills  of  ex- 
change and  the  rights  and  liability  of  holders 
and   mdorsers  are  the  same  as  in  case  of  bills. 

The  same  rules  of  law  in  general  apply  to 
checks  as  to  drafts  and  notes. 

When  a  check  is  returned  as  paid,  by  the 
bank,  it  serves  as  a  receipt. 

U'hrtt  a  Check  Must  be  Presented  for  Pay- 
went, — It  must  be  w^ithin  a  reasonable  lime, 
and  if  dishonored,  notice  must  at  once  be  given 
to  all  interested  parties,  unless  these  require- 
ments are  waived  by  the  parties. 

What  a  reasonable  time  is  depends  on  the 
circumstances  of  each  case. 

If  the  bank  is  in  the  same  place  where  the 
payer  receives  the  check,  it  must  be  presented 
before  the  end  of  the  next  business  day  after 
recei\nng  it. 

If  the  bank  is  in  another  place,  the  check 
must  be  sent  by  the  end  of  the  next  day  after 
receiving  it,  and  the  person  to  whom  it  is  sent 
has  until  the  en<l  of  the  next  day  to  present  it. 

It  must  be  presented  during  banking  or 
business  hours,  and  the  bank  has  a  reasonabe 
time,  usually  24  hours,  after  presentment,  in 
which  to  investigate  the  account  of  the  drawer 
and  to  pay  the  check. 

A  check  will  not  be  paid  by  a  bank  after  the 
death  of  the  drawer. 
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Effect  of  Delay  in  Prtsentmeni  and  Notice. 
— Ab  a  general  rule  if  the  hank  fails  hefore  the 
expiration  of  the  time  for  presenting  the  check 
for  payment,  the  drawer  must  sustain  the  loss ; 
if  it  be  after  that  time,  the  holder  must  bear 
the  loss. 

The  drawer  is  not  discharRed  by  the  failure 
to  present  the  check  for  payment  within  reason- 
able time  or  to  give  him  due  notice  of  its  dis- 
honor, unless  he  has  suffered  some  Joss  there- 
by, as  by  the  failure  of  the  bank— and  then  he 
is  discharged  only  to  the  extent  of  his  loss. 
The  notice  may  be  waived  or  the  time  for 
presentment  extended  by  consent  of  drawer. 
Failure  to  present  the  check  in  due  time  will 
release  an  indoiser. 

An  innocent  liolder  of  a  check  that  has  been 
out  for  sever:il  days,  and  for  which  he  gave  a 
valuable  consideration,  takes  it  free  from  all 
set-offs  or  defenses  between  the  original  part- 
ies. Bui  if  it  continues  unpaid  for  a  consider- 
able lime  the  holder  who  takes  it,  does  so  at 
his  peril,  and  all  defenses  can  be  put  in  against 
its  collection. 

A  memorandum  check  is  one  on  which  the 
word  "memorandum"  or  "mem"  is  written  to 
indicate  that  the  drawer  waives  timely  pre.sent- 
ment  for  payment  an<l  all  notices  of  dishonor. 
So  he  cannot  put  in  a  failure  to  present  the 
check  within  a  reasonable  time  or  to  give  him 
notice,  as  a  defense  against  his  paying  the 
cheek  to  any  hova  fide  holder. 

Certified  cberks  are  checks  accepted  by  the 
bank,  by  writing  the  *ord  "certified"  or  some 
equivalent  term  on  the  check  or  verbally  ac- 
cepting the  check. 

This  is  an  acknowledgment  that  the  bank 
has  funds  of  the  drawer  and  will  pay  the  check. 
Thereafter  the  bank  becomes  the  principal 
debtor  and  the  drawer,  unless  he  had  it  certi- 
fied antl  paid  it  out,  is  discharged,  excepting  in 
Illinois,  where  he  remains  liable, 

A  certified  check  does  not  bind  a  bank  to 
pay  a  holder  who  has  not  received  it  in  good 
faith.  It  does  not  promise  to  pay  the  payee 
named  or  the  holder  or  to  pay  the  amount 
named,  where  there  has  been  fraud  or  a  mis- 
take known  to  the  holder,  unless  he  received 
it  from  an  innocent  holder  for  value. 

A  Forged  Check.  A  bank  must  know  the 
signatures  of  its  depositors;  it  need  not  pay  a 
forged  check;  but  if  it  does  it  cannot  charge 
the  amount  to  the  drawer.  The  drawer  will  be 
discharged,  but  the  bank  or  payer  can  recover 
from  the  person  who  received  payment  on  the 


forged  check,  the  amount  paid  on  it," 
paid  by  mistake  or  without  consideratioji 
the  demand  must  be  made  for  themoney 
a  reasonable  time  after  discovering  the  fa 

Altered  cr  tiai<icd  Check.  The  bank 
not  pay  it,  but  if  it  does  it  is  liable  fo| 
loss  and  cannot  charge  the  depositor  mH 
loss,  unless  he  drew  the  check  so  carelei 
to  afford  opportunity  for  alteration.  B 
amount  can  be  recovered  from  the  pel 
whom  it  was  paid. 

Any  material  alteration  after  the  ch 
signed  and  filled  out  that  affects  the  rij 
the  parties  makes  the  check  void.  Alter 
ma)'  consist  of  changes  made  in  the 
amount,  and  in  the  number  and  relation 
indorser,  They  may  be  made  by  add 
erasing  dr  substituting  anything,  but  r 
filling  a  blank,  where  the  signature  is  ge 

The  Dishonor  of  a  Check  by  a  bank  t« 
is  apparently  unobjectionable  and  the  ( 
has  sufficient  funds  deposited  to  pay  i 
make  the  bank  liable  to  the  drawer  for 
damages  he  may  suffer  therefrom. 

Wliere  there  is  a  wrongful  dishonor  of  a 
the  holder  cannot  sue  the  bank,  except 
seems,  in  Illinois,  Iowa  and  South  Carol 

.  /  Lost  Check.,  if  payable  to  bearer,  m 
paid  by  the  bank  to  the  bearer,  if  the 
lures  arc  all  right.  The  loss  will  fall  i 
loser  of  the  check.  If  notice  of  the  1 
given,  the  bank  must  not  pay  it.  When  a 
is  lost  a  bond  with  two  sureties  must  be 
the  drawer  before  a  duplicate  can  b 
iiianded. 


Trademarks. — Any  person  has  the  ri 
affix  to  a  product  of  his  own  manufactu 
symbol,  mark,  or  device,  not  previously  i 
priated,  that  will  distinguish  it  from  artii 
the  same  general  nature  manufactured  c 
by  others  and  thus  to  secure  to  himsc 
benefit  of  increased  sale  by  reason  of  a 
cuViar  excellence  he  may  have  given  to  it. 
mark  thus  becomes  a  si^n  to  the  public  ■ 
origin  of  ^he  goods  to  which  it  is  attaclu 
an  assurance  that  they  are  the  genuine 
of  the  original  producer  ;  and  the  cour 
protect  him  in  the  exclusive  use  of  it. 

/( hat  May  and  May  S'ot  he  a  Traae 
In  general  any  tokens,  letters,  signs,  i 
ciphers,  monograms,  pictures  or  numei 
combination  may  be  made  a  trademark. 

Nothing,  howevei,  can  be  a  trademar 
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not  identify  the  maker  with  the  goodi. 
The  ordinary  name  by  which  an  article  is 
usually  known  cannot  be  made  a  trademark, 
nor  can  the  name,  si^n  or  mark  used  to  dis- 
tinguish classes  or  kinds  of  j^oods;  nor  the 
name  of  a  district  of  country  applied  to  well 
known  articles  of  commerce,  nor  a  decora'ed 
tin  pail  or  a  box  to  contain  the  goods  ;  nor  the 
cut  of  a  barrel  or  box  of  peculiar  form  without 
other  and  distinctive  marks  connected  with  it ; 
nor  a  system  of  lines  stamped  on  the  article, 
nor  the  name  of  a  town  joined  to  the  name  of 
the  article,  although  the  name  of  the  manufac- 
turer a!id  place  of  business  be  added. 

The  transfer  of  a  trademark  is  effected  by  a 
sale  of  the  business  in  which  the  mark  has 
become  established.  It  can  also  be  transferred 
by  special  agreement,  but  the  party  to  whom  it 
bas  been  transferred  cannot  affix  it  to  goods 
much  inferior  to  those  with  which  it  has  been 
formerly  identified  so  as  to  deceive  the  public 
in  the  quality  of  the  goods  and  cause  it  injurj". 
In  sach  a  case  the  courts  will  interfere  and  pre- 
vent its  use. 

A  partner  may  continue  to  use  a  trademark 
belonging  to  the  partnership  after  its  dissolu- 
tion, unless  he  has  assigned  his  interest. 

The  Infringement  of  Trademarks.  The 
courts  will  protect  the  proprietor  of  a  trade- 
mark from  the  infringement  or  appropriation 
of  it  by  others.  It  is  a  species  of  property  that 
no  one  is  permitted  to  use  without  the  owner's 
consent 

Anything  resembling  the  trademark  that  de- 
ceives the  public  in  thepurchase  of  the  class  of 
goods  to  which  it  has  been  appropriate*!  by  its 
owner  is  an  infringement.  But  another  person 
can  u$e  the  same  mark  in  connection  with  a 
different  class  of  goods.  And  where  the  trade- 
mark consists  of  a  couibinatiou  of  marks, 
letters,  etc..  any  other  person  can  use  a  part  of 
the  combination  to  the  same  class  of  goods,  if 
that  would  make  a  different  mark,  and  not  de- 
ceive the  public, 

A  fwrson  has  the  right  to  use  his  own  name 
in  his  btismess and  to  obtain  the  benefits  there- 


from, unless  he  so  uses  it  as  to  appropriate  the 
good  will  of  a  similar  business  already  or  pre- 
viously established  by  others  of  the  same  name. 
The  owner  of  the  trademark  can  have  the 
infringer  enjoined  from  further  use  of  the 
mark  and  recover  damages  equivalent  to  the 
profits  arising  from  the  sale  oJ  the  spurrious 
goods  to  which  the  trademark  had  been  ap- 
plied. 

Da.maceS  FruM  iDt-EKTCSS  op  Miti.  Whii.K 
Undkr  Rhi'AIR, — A  very  important  case  was 
recently  decided  in  Michigan,  The  Hutchinson 
Manufacturing  Cu.  vs.  Pinch.  The  ilefendant. 
a  mill  owner  who  desired  to  have  his  mill  ma- 
chinery- repaired,  made  a  contract  with  the 
plaintiff  by  which  they  were  tn  complete  the 
work  in  ten  days,  during  which  time,  of  course, 
defendant  expected  to  shutdown.  The  work, 
however,  was  not  completed  for  some  days  after 
the  limitation  of  time  understood  by  the  par- 
ties, and  the  defendant  refused  to  pay  for  the 
work.  In  the  suit,  defendant  put  in  a  claim  in 
reduction  of  plaintiff's  claim  for  damages  due 
to  the  failure  of  the  plaintiff  to  make  the  re- 
pairs within  ten  days.  The  ijuestion  raised 
was,  how  should  damages  be  estimated.  It  was 
held  that  defendant's  damages  were  the  value 
of  the  use  of  hi.s  mill  while  it  was  kept  idle  by 
the  plaintiff's  fault.  When  a  contractor  under- 
takes to  perform  a  contract  to  put  a  mill  or 
other  machinery  in  operation,  he  should  be 
holden  to  indemnify  the  other  parties  against 
the  loss  of  the  use  of  the  mill  or  machinery 
after  the  expiration  o<"  the  time  for  the  per- 
formance of  the  contract.  The  prospective 
profits  which  might  arise  from  the  conduct  of 
the  business  had  plaintiff  not  been  in  fault  can- 
not be  taken  as  defendant's  damages,  because 
of  their  uncertainty.  In  Heu  thereof,  it  is 
legal  and  proper  to  adopt  an  average  sum  rep- 
resented by  the  rent  which  the  property  is 
worth.  Hence,  it  might  be  said  that  the  mill- 
owner's  damage  in  such  a  case  is  the  rental 
value  of  his  mill  during  the  time  it  is  kept 
idle  after  the  expiration  of  the  period  allowe«l 
for  the  repairs. 
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are  guide-rods  R  R,  exlemling  from  the  cross- 
head  R'  to  the  back  cross  head  R',  and  this 
croRS-head  R*  may  be  secured  by  a  bolt  pass- 
ing Ihmugh  the  bole  V  to  any  suitable  sup- 
porting-frame or  other  device,  and  the  cylinder 
C  has  near  its  ends  projeclinj^  Iurs  or  brackets 
through  which  the  rods  R  k  pass,  so  that  this 
cylinder  may  slide  endwise  upon  the  rods  R. 
Sutnmitig  up,  the  invention  consists  of  a  cyl- 
inder in  a  rock-drill,  of  g^iide-rods  upon  which 
the  cylinder  may  slide,  cross-heads  at  the  re- 


spective ends  iA  such  guide-rods,  one  of  whicf 
is  adapted  to   be  held   firmly  in  position,  the 
piston-rod   sliding    through   the  other  cro<ss<^_ 
head,  a  clamp  apjdied  to  the  piston-rod,  clanip4^| 
adapted  to  act  against  the  guide  rods  for  hold- 
ing  the    cylinder    in    position,    a   piston    and 
wcilge-shaped     piston-rod     acting     upon     th< 
clamps,  ports,  and   a  flexible   pipe   extendinf 
to   the   front  cross-head,  whereby  the   piston- 
rod  and  cylinder  are  clamped  and  released  al-^ 
teruatelv. 


PUBLISHER'S  ANNOUNCEMENTS. 


THE  MACBKTH  IMPROVED  ELECTRIC  BLASTING  MACHINE. 
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AMES  MACBETH  &  COMPANY,  located  at 
I2.S  Maiden  Lane,  New  York,  manufactiir- 
ersof  electric  blasting  appliances,  have  recently 
patented  the  improved  electric  blasting  ma- 
chine shown  in  the  accompanying  illustration. 
The  mcchine  is  novel  in  its  conslrviction,  es- 
pecially that  part  of  the  nmchantsm  which 
actuates  the  armature     The  handle  when  pulled 
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upw  r\  I  >,  this  firm  tniparts  its 

motion  to  the  geared  segment  C,  which  in  turn 
engages  utiih  the  small  pinion  t",  transferring 
the  motion  to  the  annatiire  shaR  d.  When  the 
handle  has  reached  its  full  height,  the  segment 
C,  with  E  as  a  center,  has  perfonned  its  duty  as 
a  segment   of  a   circle   with  E  as  a  center  ;  at 


this  point  the  center  of  the  segment  takes  the 
pin  /;.  as  a  center,  and  is  eccentric  to  its  forme^^ 
position.  The  teeth  then  tlisengage  from  th^^| 
pinion  (\  The  handle  when  released  allows 
the  segment  to  return  to  the  position  shown  in 
the  illustration.  The  machine  is  arranged  with 
foot  rests  /'  X%  to  hold  the  luachiue  down  when 
the  handle  is  pulled  upward.  H  H,  are  the 
points  of  contact.  It  is  claimed  that  the  ma- 
chine is  not  likely  to  be  overthrown  and  is 
more  efficient  in  its  work  than  either  thi 
ratchet  or  lever  machines.  It  is  made  in  thr 
sizes  and  designed  to  fire  mny  make  of  eleclrti 
fuses  also  to  meet  the  requirements  of  lha» 
who  desire  to  iire  a  large  number  ol  blasts  at 
one  time.  No.  ;^  will  fire  twenty  to  thirty  holes^ 
No.  J.  forty  to  fifty,  and  No.  5,  seventy-five 
one  hundred  Iioles. 
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AN  IMPROVEMENT   FOR  DERRICKS. 

Mr.  A.  Myers,  president  of  the  Credit  Vail 
Quarries  Co.,    26.^   Sherburne  street,  Toronto, 
Ont.,  thus  describes  a  device  of  his  invention 
of  B  turning  or  swinging  gear  that  may  be  ap- 
plied to  any  properly  constructed  derrick:     "| 
have  read  the  description  in  your  June  number 
of  the  large  derrick  built  by  th-:  Messrs.  Milb- 
ken  Brothers,  of  New  York,  for  C.  E.  Taynt 
it   Co.   Granite  Quarry,  and  mention  is  mad 
about    applying   a  turning   or    swinging  gear 
to  the  mast.     I    had    a  patent    issued    to   me, 
called  the  A.  Myers  Derrick,   for   the  Unit 
Stales,  on  May  3,  No.  474,142,  for  the  swin 
tng  gear.     It  is  cheap  and  in  readi  of  ev 
{juarryniau.      I    put    it    nn    my  derricks    I 
fall.     I  have  it  on  my  three  mast  70  feet  hi 
with    65    fcL'l    booms.     1    have  three    2^  hor 
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»er  hoistiag  engines  of  llie  Lidgerwood 
type.  The  small  friciirtn  drums  that  work 
tlui  swinging  gear  are  geared  into  the  hoisting 
drum  of  the  engines  and  are  worked  by  the 
engineer  hy  an  upright  lever  thai  runs  under 
the  frame  of  the  engine  and  stands  on  front  of 
Ihe  main  fall  hoisting  lever.  He  has  perfect 
control  of  the  swinging  gear, he  can  hoist  tlie 
stone  or  weight  of  any  kind;  lower  or  hoist  the 
boom  and  swing  the  boom  all  at  the  same 
time,  can  make  a  complete  circle.  The  mast, 
of  course,  is  guyed  with  wire  cables.  I  am 
working  them  in  our  quarries  so  that  any  one 
can  see  their  practicability  and  how  easily  the 
swinging  is  done  of  a  stone,  no  matter  what 
weight  Will  send  you  a  cut  of  same.  Have 
any  ijuantily  of  letters  from  patent  agents  from 
your  place,  the  O.  I).  Patent  Agency,  Traders 
Patent  Exchange;  in  fact,  I  was  tired  of  getting 
letters  from  those  fellows.  I  am  getting  a 
model  made,  then  I  will  be  ready  to  do  business 
wiyaelfwith  some  firm  for  the  manufacture  of 
them      I  have  patent  for  Canada. 


and  testifies  to  the  energy  and  business  suc- 
cess of  the  company  who  owns  it 


BREAKING  PRKVIOUS  RECORDS. 

BuMness  generally  is  considered  quiet  and 
many  complaints  are  made  by  machinery  men. 
However,  as  a  notable  exception  to  this  we 
find  that  the  Lidgerwoud  Maimfftcturing  Com- 
|Miny.  of  New  York,  makers  of  hoisting  engines 
and  cahlcways,  have  l)roken  all  previous  sales 
records  during  the  month  of  May  just  passed, 
hanng  shipped  137  engines  and  45  boilers,  an 
average  of  five  engines  per  day.  This  speaks 
volumes  for  the  character  of  the  hoisting  ma- 
chinerj'  as  manufactured  by  this  well-known 
compatiy. 


THE   TRIE  BLUE    MARBLE    COMPANY'S 
NEW  MU.L. 

The  old  mill  of  the  True  Blue  Marble  Co., 
at  Rutland,  Vl ,  burned  January  30,  last.  A 
new  mill  was  promptly  contracted  for  with  the 
Berlin  Iron  Bridge  Co.,  and  erected  and  run- 
ning in  60  days.  The  l>uilding  is  made  of  steel 
with  corrugated  iron  roof  and  sides  down  to 
within  eight  feet  above  foundations:  masonry 
of  blue  marble  from  foundation  up  eight  feel, 
and  is  absolutely  fire  proof,  The  building  is 
J54  feel  long  by  So  feet  wide,  and  there  are  16 
cKtra  wide  gangs  that  lake  in  two  blocks  each ; 
the  finishing  sliop  is  in  the  same  building.  In 
^*U  rcspe^-ts  it  is  an    exceptionally   fine    tnill. 


A  REMARKABLE  RECORD. 

TVjtt^vii.lf..  Pa.,  July  1,  i>^j 
At  York  Farm  Tunnel  near  Pottsville,  on  the 
Lehigh  Vallev  Railroad,  we  drove  in  the  month 
of  June  last  in  a  single  heading  33.^  feel  of 
tunnel  fiinshed  cf)mplete,  including  ditch  as 
measured  by  the  engineer  this  morning.  We 
used  lugersoll-Sergeant  drills  exclusively, 
miners'  safely  lamps,  and  we  did  no  Sunday 
work.    (Signed,)    Joski'H  Dol.'VN,  Contractor. 

The  foregoing  is  a  clean  and  remarkable 
record,  as  it  occurs  in  hard  rock,  and  in  a  gen- 
eral course  of  work,  that  is,  the  drive  was  not 
a  special  one  for  which  any  special  preparation 
had  been  made. 


The  Howen-Merrill  Co.,  of  this  city,  have 
made  a  new  and  elegant  edition  of  James 
^Vhitcomb  Riley's  book  of  "The  Old  Swimraiu' 
Hole"  and  "  Leven  More  Pomes,"  generally 
entitled  "Neighborly  Poems."  It  will  be  need- 
less to  say  anything  in  their  praise,  for  every- 
l>ody  has  reail  the  homely  farm  life  his  pt- n  has 
made  to  blossom  in  the  hearts  of  all  from  the 
time  the  cowslips  bli>s.Mjm  till  the  "frost  is  on 
the  punkin  an'  the  fodder's  in  the  shock."  Of 
all  American  poets  he  is  decidedly  the  most 
original,  and  none  since  Rums  has  equaled 
him  for  depth  of  philosophy  or  keenness  of 
humor.  The  volume  is  elegantly  printed  and 
embellished  with  fine  half  tone  pictures  of  his 
various  ideals.     The  price,  in  cloth,  is  fl.25. 


The  pencils  of  the  Dixon  Crucible  Co.,  of 
Jersey  City,  N.  J.,  are  the  favorites  of  the  press 
people,  whereof  we  speak  from  everyday  ex- 
perience, This  company  manufactures  everj- 
sort  of  device  or  material  that  can  be  made  out 
of  graphite. 

FOR  SALE,    WANTED.  ETC. 

\lJ^ANTED-.\  Hrst-clBHs  foreiuaD  tn  take  ctiarge  of 

Tt    Sfi  to  10   sitone-fuuers      Mu.hI    tie    practloui,  on- 

prgoticaudexptjrlericod  wl(h  plans  and  men.  none  other 

noed  apply      Addreaji  P    S    c  .  care  StoXK 

\\''ANTP:d   SITITATION  -  Hy    an    old    .xptrlenoed 

»  »     murl.ite  sulenmau.  10  wbolcsnh-  tnurble  or  (frunito. 

in  iinjr  part   of  iho  I'nltvn  StHti-s  or  Cansidu.     Addrusn, 

g  V  ,  Derby  llotfl.  Gntnd  Kapid.'..  Mich 

\  Y^ANTKD.    An  un-hlteoturul  drniiKhlsiimn  of  pood 
TT     connection  and  al.iiMtit<.i  u-ittLes  uu  t^npuKeuieut 
with  u  rellublii  .sione  Hrtn  on  tlu-  road.    Soii-ci   refi-r- 
•*nct»s      Addroiss.  F    11.   Mn.snKH.  ;175  E   Chkiifro  iivo 

Cbk'ii^^o.  Ill 

YY^ANTKI)      An    A   I   experienced    travfliu;.'    miI.  - 
»▼    man.  on»'  who  can  ftueak  English.  ai> 
prefem.'d.     Nont- ,  hut  8uon  with  drst-clas- 
need    apply-    AddrPN.i  at   once   Jakuuui   .v       i  .         . 
Brenhuin,  Texas. 


fofi  SALE,  WA.vrnn,  etc 

TITANTED— A  flrst-clara  rorcninn  lo  take  cli*rge  of 
T  T  Btone-yftrO.  worldng  from  X)  lo  -H)  Bfendstone  cut- 
ters. Munt  be  pracilcai,  flncrgeile  and  oxperlenoed 
with  plans  end  uoU  stone.  Periuanent  xituutioo  truur- 
anteed  lo  the  right  man.    Aildrt^MH  p.  S.  C .  curt-  Sti.>nk  . 

\\'^AVTKl>~ Position  as  solicitor  or drauphtsmon  for 
T  T    nuuiTymim  or  manufnoturtir  of  arctlu-otural  utnl 
luonumouiul  stock.    Can  esllznaie  on  ami  tukt*  charge 
of  ooDSirurlion  of   brWpt'    and    other   *lub^^trut•lu^l'^ 
Address  •  KNuineek,"  care  box  59*),  Crown  Point,  Iiid 

YirANTKD— Comniiinlcailun  from  a  aandiitonc  miar- 
T  T  rytnan  of  <'xi>ert«»nco  to  (jo  to  CBllfornia  ami  take 
contract  for  (luarrjlng  hulldlnij  stone  by  the«!at>ic  fool 
Work  Iho  year  round  Derricks  and  tool«  Turnlshed. 
Fine  climate  Give  reference.  Addrt'sn  Wm.  Fak- 
WEi.i.,  Nile»,  Alameda  county,  Cal 

lli^ANTKD,  SITITATION.  A  ycuug  man  who  ia 
T  T  Ntrlotly  ^otMT  and  IndUHtrious.  u  rtrj't-clttss  stone- 
catt<'r.  n  ^ood  druughl.xman,  and  ha«  a  thorough  knowl- 
odgf  of  plans.  i!«  desirous  of  obtaining  u  position  at* 
foreman  on  building  work.  Southern  lot-atinn  prefcrn'd. 
Ai  drpMi*.  F«)HEMAN.  P    ("I.  Box  M'l.  t.'halianoORaT^'nu. 

POK  SALE- Htinp  cnRugtMl  In  r«tonp  <ninrrying  and 
i-ontraotlnjr.  I  wuukl  hoI)  my  marble  buslni'sa  here, 
it  la  ihe  oldetit  monumental  8bop  in  Oregon.  Albany 
ihu  rlty  of  ft.ixiO,  ooupty  xent  of  ouf>  (»f  the  best  ooun- 
tlL'K  in  ihi-«tatc.  Thw  is  a  nrtit-raio  opportunity  for  » 
pnicltiral  man  withKome  means.  Prlctin  are  giiod  for 
gY)od  work.    Address  Frank  Wood,  Albany.  Oregon. 

1JARTNKRSITIP— A  thoroughly  prncllcal  stone- 
cutter  and  t|uiirryman  with  twenty  yeara'  oxperi- 
onte  In  bujiinps*!.  thoroughly  utiderHtonds  all  planti. 
details,  etc.,  capable  of  making  entimuteson  all  kinda 
of  Ktone  work  as  also  all  gcmrral  contract  work,  rail- 
road masonry,  etc  .  with  a  f>mall  amount  of  capital 
wants  an  Interet^t  with  u  good  firm  doing  buHioeav. 
Refereiic^i*  ^xchan^ed;  plcaite  correspond.  Addrcas 
Oi.iVKK  Hfit.^.  Fori  Hunter,  N    V 


EOf!  SALE,  WAXTEa,  ETC 

WT" ANTED— A  maa  that  can  pollab  marble  and  cut 
»»     ba.sps ;  write  stating  wa^s.    Saucs  &  Scmi..ET. 

Levvlistuti.  Mo. 

Ff  »K  S A LK— One-third  interest  In  a  good  pink,  Tenn,. 
niarblf  ijuurry  lu  operation.  Three  tnllee  from 
Ivnoxvllle.  Address  "Marbi.k."  Kuoxvllle.  Tenn., 
care  Dr.  H.  D.  Bosworth.  Church  street. 

WlIIlamspQTt  stone  Company, 

Jolui  r.rrjiory.  I'rot.  fl,  K.  GrcRory.  Secy  moit  Tn-iis 
C^rii>itril  44.^0.000. 
Wc  quarrx-  nil  sizes  and  kind»  of  sloue  and  make 
satisfactory  contracts.  Mill  Mocks  and  all  other  de- 
scription This  stone  is  all  quarried  by  the  stvni 
channcler  process.  Contracts  solicited  and  order*  filled 
promptly     Address  B    R    i.RKGORY,  SeCy  &  Trefts  . 

Willianisport,  Ind, 

DAVID    REED, 

yiinrry  ttwiierand  Wholesale  Ltcaler  in 

Buff  ^^  Blue 

BEDFORD  STONE, 

Room  lyiity,  CHAMBKR  oh  CONfMKRCR, 

CHICAGO,  ILL. 

Quarries  and  Mill,  Bedford,  Ind. 


Washington,  D.  C.  Baltimore,  Md. 

OlBcc— auildcra'  Exchange       office— 301  N.  Chnrlea-st. 

rHILADKt.PHTA. 

Richmond.  Norfolk. 

WM.  C.  LEWIS, 
Stone  Broker 

General  Agent. 

Bluestone,  Indiana  Linie.stone.  Ohio  Sundxtone,  Brown- 
atone.  Miirtile.  <jranlte.     Corre-.pc>naellce  solicited. 


HDwley'sPoteiitSQndFesd 

Is  used  by  all  the  leading  firms — saws  faster  attd 
better  than  any  other  sand-feed.  More  };angs 
using  our  feed  than  any  other.  Easily  kept  iti 
order.  Over  50  gangs  working  satisfactcin'ly, 
usingeither  crushed  steel  or  shot  with  our  feed. 
Can  jifive  best  of  references. 

Orders  solicited. 

R.J.  &  C.  H.  HAWLEY,  Manchbsthr,  Vt. 


J.  HOADLEY  &  SON,  8TINE8V1LLE,  IND.. 

Wholtiale  MftHMractiirers  mid  Healers  in  all  Rinds  of 

TurnEd  Indiana  Oolitic  LimEstone, 

rilRNKn  COLIMNS,  CAPS,  UASlvS.   BALVSTliKS,  FI.NALS  1-OK  ill  ILDINCS. 
Pivit9,Va»e«,  FounlJ..  KverylhiiiK  i"  the  TnmiiiK    Line  Neatly   Execme<l      Cut-Stone    Fronts.   Cemeterv  Vault*. 

.All  Kiiitls  of  Sloiif    I'rimiiiinu*,  tic. 


Slate 


R.  HANGER'S  SLATE  WORKS 

IIVIIIIVII.I.E.  1  KK.MONT, 

Celebrated  Vermont  Building  Slate, 

STEPS,     PLATFORMS.    URINALS,    TUBS, 

Cemetery  Work,  Vaalts,  Catacombs, 

Bn.l,IAkl).S,  MANTKL  t^'U^K.        K-STtMATKS  CIVKN  yi  ICKI.%  . 
{Xl 


B — Stone. 
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NUMBER  111. 


THE  ROAD  PROBLEM. 


r*V>Y     LOrjN  M.  IIAfl'T,  CONSI'LTtNi;    ENOINECN. 


TIIIKD    RUMINATION. — ON   THK    WAGON. 


"  ^^^      m' 


ORSEvS,  and  mules,  too,  arc  j^e- 
garioiis.  We  all  love  company, 
aiitl  licnce  I  am  always  glad  to 
find  the  dutible  harness  put  uii.  for  it  is 
easier  to  work  when  you  have  a  mate 
10  carry  half  the  load,  and  as  I  dun't 
waul  to  be  eousidered  lazy,  I  do  m\' 
part  without  urging.  Then,  too,  1 
have  more  room  when  hitched  to  a 
tongue,  and  can  pull  more  freely  tlian 
when  in  the  heavy  shafts  with  a  large 
part  of  the  load  dragging  on  my  back 
;ind  pressing  me  into  the  mud.  Ikit 
above  all  things,  I  despise  a  cart  with 
its  driver  sitting  on  the  shafts  and  mak- 
ing me  trot  home  at  the  end  of  a  hard 
day's  work.  Mike  was  very  considerate  and  whenever  I  had  such  a  load  as 
this  which  you  see  in  the  picture  to  haul  through  such  deep  ruts, 
with  wheels  clogged  with  frozen  mud.  he  always  walked  and  let  me  stop 
when  1  pleased  to  blow.  The  spring-wagon,  in  which  the  shock  of  the  load 
is  eased  up  and  carried  to  the  earth  instead  of  to  my  back,  is  a  great  relief 
to  the  road  as  well  as  to  my  anatomy,  and  I  often  sigh  for  the  prairie-wagon 

made  by  Mr. .  because  he  knew  what  was  needed  in  a  wagon.     It  was 

more  like  a  road  roller,  and  passed  so  lightly  that  it  hardly  left  a  track  on 
the  turf.     The  wheels  were  large  and  the  tires  broad,  the  axles  were  of  un- 
equal length,  also,  so  thai  they  covered  two  feet  in   widtli  of  roadway,  and 
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hnil  n  bearing  on  an  nrduiarj*  earthy  soil  of  72  square  inches,  or  half  a  square 
fool.  Now,  there  are  not  many  soils  that  will  stand  more  than  three  to  four 
tons  )>er  square  foot  without  yielditig.  even  when  dry  and  below  frost  line, 
so  that  with  a  two-ton  load,  inchiding  the  wagon,  even  these  wheels  would 
sometimes  cut  in,  and  we  liad  to  drag  the  load  up  hill,  but  it  was  nothing 
like  so  bad  as  with  the  two-inch  tires.  On  these  wagons  the  pressure  was 
e^iual  to  twelve  tons  per  square  foot,  and  the  rutting  of  the  road  was  more 
than  three  times  as  great,  while  the  load  was  much  harder  on  us,  and  we 
had  to  follow  the  ruts.  Beside  all  this  there  were  eight  deep  grooves  in  the 
road,  so  we  could  not  get  a  foothold,  but  were  obliged  to  stumble  along  Ije- 
tween  rut  and  ridge  as  best  we  might,  Finally,  in  trying  to  turn  out  to  pass 
a  coal  team  our  re.Tr  axle  snapped  short  off  at  the  hub,  and  we  had  to  be  un- 
hitched and  takeji  home  for  the  night.  It  took  all  the  next  day  to  get  the 
wagon  to  the  shop  and  the  load  to  the  barn.  I  am  told  that  in  France  the 
tires  are  from  three  to  ten  inches  wide,  usually  from  four  to  six,  and  so  rolls 
the  road  smooth.  On  many  of  the  four-wheeled  vehicles  the  tires  are  six 
inchts  wide,  ajid  the  rear  axle  is  about  fourteen  inches  longer  than  the  fore, 
so  that  the  wheels  cannot  track.  The  different  length  of  axle  is  also  ap- 
plied to  cabs,  hacks  and  other  four-wheeled  vehicles,  which  is  an  excellent 
wrinkle  for  our  wagoti -makers  to  note,  as  it  will  not  add  anything  to  the  cost 
of  the  wagon,  and  will  soon  make  the  fortune  of  the  man  who  introduces 
it.  The  cost  of  hauling  in  France  does  not  exceed  one-third  that  of  the 
United  States,  which  will  explain  in  part  wliy  that  country  can  pay  her 
heavy  debts  off  .so  rapidly  and  recover  from  reverses.  These  are  hut  a  few 
suggestions  for  ihtntght  fur  the  benefit  of  my  masters. 

Your  servant,  Mr.  Mi'LE, 


THE  DOUBLE  FUNX^TIOX  OF  MONEY. 


DIKFJCRKNCKS  of  opinion  on  the  financial  policy  llial  should  be 
adopted  by  the  government  are  as  various  as  the  occupations  of 
people  that  throw  the  question  under  differing  lights  of  experience. 
It  cannot  be  said  that  the  discussion  has  advanced  the  solution  of 
the  question  in  any  way.  and  the  advocates  of  a  sound  basis  as  gold,  seem- 
ingly content  themselves  with  that  phase  of  the  qiiestion,  while  the  silver 
party  and  the  various  cults  agitating  for  the  fiat  principle  not  only  fail  to 
make  clear  the  salient  feature  that  pertains  to  a  paper  currency,  but  have 
obscured  it  the  more  with  conditions  that  are  self-destructive  to  any  credit 
basis  whatever,  whicli  is  all  that  a  paper  currency  can  ever  be  made  to  rep- 
resent, and  is  all  that  that  portion  of  a  legal  silver  dollar  defined  by  I  lie 
differential  between  the  actual  value  of  gold  and  silver,  can  be  made  to  rep- 
resent. The  farmers'  clubs  in  their  demand  that  governuieirt  should  operate 
storage  houses  for  produce  and  advance  money  upon  them,  contains  a  germ 
that  if  nourished  would  result  in  great  improvement,  but  the  germ,  in  the 
practical  sense,  was  destroyed  by  a  demand  that  gox'ernment  should  set  a 
given  value  upon  the  product,  and  advance  -So  per  cent,  of  that  assured 
to  the  holder.  The  most  that  government  could  do  would  be  to  store  the 
product  and  indorse  its  receipt  to  the  holder,  and  this  receipt,  through  the 
perfect  moral  reliability  and. solvency  of  the  indorser,  might  act  as  money  in 
many  of  the  transfers  of  commerce,  without  usurjiing  any  of  the  functions 
of  money. 

The  obscuration  of  the  fact  above  referred  to.  whether  by  single  gohl 
currency  advocates,  or  fiat  money  agitators,  has  followed  becau.se  neither  side 
have  perceived  that  money  exerci.ses  two  functions,  one  as  the  standard  of 
value,  and  the  other  as  a  medium  for  exchange.  A  wheat  or  port  receipt 
might  answer  as  a  medium  for  exchange,  but  it  is  clear  ^^luld  ue\-er  act  as  a 
value  standard,  owing  to  its  rapid  fluctuation.  As  money  they  could  l)e 
made  to  exercise  this  function  in  a  far  greater  ratio  than  they  now  do,  and  as 
this  use  extended,  by  its  amount  would  that  money,  as  gold,  representing  an 
intrinsic  value  standard,  be  retired. 

A  writer  in  the    London    Fiuatuial    Times  discusses   this  factor  of  trade 
exercised  by  commodities  in  their  paper  representative,  and  the   analysis, 
showing  as  it  does,  that  the  process  has  even  now  largely  usurped  the  func- 
251 


25J 


THE  not' RLE  Ff'XCrrOX  OF  AfOXEV. 


tiotis  of  coins,  only  shows  that  the  clamor  iudiilg^ed  by  both  uionometallists 
and  fiatists  is  unreasonable  and  badly  conceived.     The  writer  says: 

"Let  us  look  at  the  actual  conditions  under  which  international  trade  is 
carried  on  at  the  present  day.  These,  rather  than  the  teachings  of  economic 
text-books,  written  when  there  were  no  telegraphs,  no  Suez  Canal,  no  deluge 
of  sih-er  and  no  fifteen-penu}'  rupee,  may  furnish  us  with  a  clew  to  the  multi- 
plying mazes  of  foreign  exchange.  One  of  the  first  of  them  to  arrest  atten- 
tion is  the  fact  that  international  commerce  has  outgrown  a  purely  metallic 
basis.  So  far  as  that  is  concerned  gold  and  silver  are  every  year  doing  more 
of  their  work  by  proxy.  While  theorists  discuss  their  functions  and  their 
special  qualities  as  money,  a  silent  revolution  is  going  on  which  may  end  in 
changing  the  whole  situation.  In  economizing  the  use  of  the  precious 
metals,  bankers  and  money  dealers  do  not  profess  to  be  actuated  by  philo- 
sophic motives.  They  simply  adopt  what  they  consider  to  l>e  improve- 
ments in  business,  and  it  is  not  for  them  to  concern  themselves  about  how 
such  improvements  may  react  on  currency  theories.  They  may  be  cutting 
away  the  foundation  from  some  of  our  most  cherished  economic  doctrines, 
but  all  the  excu.sc  they  would  offer  tsthat  the  world  cannot  stand  still. 

"The  movement  of  the  precious  metals  by  proxy  has  not  been  more  revolu- 
tionary in  foreign  trade  than  it  is  in  the  science  of  money.  In  .some  im- 
portant respects  it  entirely  changes  the  functions  of  gold  and  silver  in  our 
time  from  what  it  was  fifty,  or  even  twenty  years  ago.  It  renders  the  banker 
of  to-day  almost  independent  of  considerations  which  used  to  be  of  primank* 
consequence  with  him.  Formerly  he  had  to  jeckon  on  a  considerable 
amount  of  actual  handling  and  transport  of  precious  metals,  therefore  their 
superior  transportability  had  a  real  value  for  him.  Nowadays  physical 
movements  of  the  metals  is  the  exception  rather  than  the  rule,  and  their 
superior  transportability  is  thought  of  only  as  an  abstract  virtue.  Gold  and 
silver  have  been  taught  the  art  of  traveling  figuratively,  and  many  of  their 
commercial  journeys  are  now  performed  either  through  the  post  or  by  tele- 
graph. They  have  become,  in  fact,  paper  money,  guaranteed  by  coin  or 
bullion  held  against  them  in  some  safe  keeping.  But  if  gold  aud  silver  may 
with  advantage  be  converted  into  guaranteed  paper,  why  not  other  metals — 
why  not  any  other  commodity  which  can  as  conveniently  he  deposited  in 
large  quantities  in  safe  keeping? 

"A  very  broad  and  far-reaching  principle  underlies  that  inquiry.  In  its 
ultimate  form  it  comes  to  this  :  Cannot  commodities,  or.  at  Iea.st.  staple 
articles  of  trade,  be  made  to  circulate  themselves ;  in  other  words,  to 
furnish  a  basis  for  their  own  currency  ?  The  suggestion  is  more  novel  in 
theory  than  in  practice.  Some  important  trades  are  already  so  organized 
as  to  be  to  a  certain  extent  self-circulating.  Thousands  of  tons  of  pig-iron 
are  represented  on  the  market  by  warranty  which  within  a  given  area,  have 
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all  the  value  of  a  circulating  medium.  In  the  United  States,  crude  pe- 
troleum is  known  chiefly  to  commerce  in  the  form  of  "certificates,"  which 
pass  from  hand  to  hand  with  the  same  facility  as  a  bank  uote.  The  Lon- 
don Metal  Exchange  has  also  its  warrants  of  various  kinds  which,  though 
current  only  on  a  small  scale,  also  helps  to  illustrate  the  principle  of  self- 
circulation.  In  a  rude  and  fragmentary  way  these  warrants,  certificates,  or 
whatever  they  may  be  called,  serve  the  purjiose  of  a  paper  currency  on  a 
metallic  liasis.  In  scientific  character  they  are  analogous  to  the  Scottish 
pound,  secured  on  a  specific  deposit  of  gold.  In  one  respect  their  security 
is  better  than  that  of  the  note,  for  the  guarantee  or  pledge  is  not,  as  in  the 
case  of  the  Scottish  banks,  held  by  the  issuer,  but  by  an  independent  third 
party. 

"If  the  personal  convenience  of  the  users  had  alone  to  be  considered 
paper  'would  be  your  only  wear'  in  currency.  But  there  is  a  further  (juestion 
of  security  which  shall  be  at  once  safe,  readily  negotiable,  and  free  from 
violent  fluctuations.  The  ideal  pound  note  has  got  to  be  well  fortified  in 
these  respects,  but  any  metal  or  commodity  which  fulfils  the  same  condi- 
tions may  be,  modem  finance,  as  good  a  currency  basis  as  gold  and  silver. 
The  advantages  which  the  latter  possess  over  all  other  commodities  of  easy 
transport  being  no  longer  indispensable,  they  have  to  fall  back  upon  their 
less  distinctive  qualities.  It  is  chiefly  as  a  backing  for  paper  that  gold  and 
silver  are  now  thought  of  in  relation  to  money.  All  authorities,  monomet- 
atli.sts  and  bimetallists,  are  agreed  that  their  actual  physical  use  should  be 
as  much  as  possible  minimized.  A  well-known  banker  in  Scotland  .strongly 
supported  Mr.  Goschens  one-pound  note  scheme  as  a  measure  of  monetary 
economy.  He  pictured  the  great  advantage  it  would  be  to  recover  thirty 
million  sovereigns  or  so  from  the  crowd  and  lock  them  up  as  an  addition  to 
the  national  gold  reserve.  Bui  he  contented  himself  with  a  very  small  ap- 
plication of  a  very  large  principle.  If  we  are  to  have  a  circulating  medium 
which  does  not  circulate,  but  only  sets  something  else  in  circulation,  why 
not  avail  ourselves  of  many  other  things  than  gold  and  silver? 

"Once  adopt  the  principle  of  a  guaranteed  currency,  how  can  you  draw 
nice  distinctions  between  one  metal  and  another,  or  between  one  commodity 
and  another,  as  an  admissible  form  of  guarantee  ?  You  cannot  ground  your 
distinction  on  transportability,  for  thai  is  a  secondary  consideration.  Stead- 
iness of  value  perhaps  ?  Even  that  will  be  difficult  to  maintain.  Accord- 
ing to  the  newest  economic  leaching  gold  and  silver  have  lost  their  tra- 
ditional character  for  steadiness  of  value,  and  are  subject  to  fluctuations 
the  same  as  iron  or  copper,  only  in  a  different  way.  Their  steadiness,  we 
fear,  was  always  more  or  less  of  a  ntetaphysical  idea,  for  its  advocates  could 
never  say  preci.sely  how  it  worked.  Even  with  all  the  privileges  which 
statute  and  convention  conferred  on  them,  the  precious  metals  have  never 
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liCL-ii  fret'  from  fluctuation.  At  tliis  niomcul  they  are  l>ath  shining  examples 
of  the  opposite  of  what  they  profess  to  be.  One  set  of  currency  men 
attribute  low  prices  and  bad  markets  to  scarcity  of  gold,  while  others  are 
as  positive  thai  it  is  due  to  a  plethora  of  silver.  Whichever  may  be  right, 
both  are  doing  their  best  to  prove  the  unsteadiness  of  the  precious  metals 
as  a  standard  of  value, 

"What  other  monetary  quality  have  lliey  then,  to  tell  in  their  favor  and 
against  all  other  commodities?  Simply  their  small  bulk.  The  so-called 
precious  metals  of  to-day  ha'e  but  one  absolute  and  unassailable  advant- 
age over  otlier  metals  and  that  is  their  compression  of  value.  They  can  Ix; 
more  easily  stored  than  any  other  known  commodity  save  diamonds,  and  in 
a  system  of  currency,  involving  storage  of  securities,  that  is  still  a  great 
merit,  though  not  the  greatest.  It  differentiates  the  precious  metals  not 
in  kind  but  in  degree.  It  excludes  no  other  commodity  from  the  privilege 
of  assisting  as  a  basis  of  currency  if  it  should  otherwise  an.swer  the  requisite 
conditions.  In  a  scientific  system  of  circulation  by  proxy  we  thus  get  rid 
of  theoretical  tests  and  distiuctions,  and  are  able  to  concentrate  attention 
on  one  or  two  practical  questions.  In.stead  of  attempting  to  maitTtain  an 
imaginary-  steadiness  of  value  in  the  thing  it.self,  we  can  ask  for  a  basis  with 
adequate  margin  to  cover  all  ordinary  risks.  A  gold  warrant,  or  a  certificate 
of  government  bonds,  if  it  has  a  cover  of  20  or  30  per  cent,  above  the 
amount  it  was  issued  for,  will  have  more  real  steadiness  than  any  one  of  the 
commodities  on  which  it  may  be  secured.  Such  a  circulating  medium 
would  also  have  the  merit  of  not  pretending  to  be  more  than  it  really  is.  It 
would  be  simply  a  symbol — ^a  form  of  translating  values  from  oue  com- 
modity into  another.  It  would  not  profess  to  be  at  the  same  time  a  stand- 
ard of  value  like  that  mystic  talisman,  the  gold  sovereign. 

"In  the  eyes  of  a  true  currency  devotee,  the  sovereign  has  a  poetic  ideal 
character  far  transcending  its  material  form.  It  is  said  to  be  the  final  meas- 
ure of  value — the  loadstone  by  which  every  other  commodity  has  to  be 
set  and  regulated.  But  the  ideal  .sovereign,  or  rather  the  ideal  pound,  is  a 
creature  of  scientific  imagination.  There  is  nothing  real  about  it,  save  its 
being  a  convenient  middle  term  for  comparing  the  price  of  one  commodity 
with  the  price  of  another.  One  day  it  stands  for  so  many  pounds  of  beef, 
or  so  many  yards  of  cloth,  or  so  many  hours'  labor  of  a  man.  Another  day 
it  may  stand  for  a  less  quantity  of  lieef.  a  greater  quantity  of  cloth  and  the 
same  quantity  of  labor.  The  real  change,  however,  is  not  in  the  ideal 
pound,  or  so-called  standard  of  value  ;  it  is  in  the  relative  values  and  inter- 
changeability  of  the  articles  themselves.  The  ideal  pound  is  a  common 
denominator  to  ihem,  but  nothing  more.  Its  sole  virtue  is  its  protean 
facility  of  comparison.  It  may  be  at  one  and  the  same  moment  the  equiv- 
alent and  interpreting  symbol  of  a  hundred  different  commodities.     Its  ex- 
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istence  does  not  depend  on  ilie  gold  sovereign,  or  on  any  form  of  coin  or 
currency.  It  is  an  essential  and  inherent  mode  of  thought  applied  to  values 
in  exchange.  The  pound,  as  a  unit  of  value,  might  remain  the  same, 
whether  represented  hy  gold  sovereigns,  gold  certificates  or  iron  warrants. 
It  supplies  the  form  of  value,  while  the  commodity  against  which  the  cer- 
tificates ma}'  be  issued  supplies  the  substance.  The  two  together,  clearly 
understood  and  adequately  safeguarded,  would  be  a  self-acting  currency 
which  might  be  made  to  circulate  freely  through  the  whole  commercial 
world. 


NOVKL    MKTHOI)  FOR  KXTINOriSHINO  FIRKS. 

AN  original  method  has  lately  been  proposed  by  a  New  Hanipsbire  in- 
ventor for  the  extinguishment  of  fires.  To  accomplish  this  purpose 
a  chemical  generator  as  large  as  may  be  needed  for  the  case  in  hand 
is  first  provided,  and  pipes  run  from  this  into  each  room  in  the  building  ;  at 
the  lop  is  a  jar  in  which  acid  is  stored,  inside  of  which  is  a  cartridge  ;  an 
open  circuit  battery  is  used.  The  thermostat  in  each  room  is  set  at  what- 
ever figure  is  desired,  perhaps  at  No  degrees.  On  the  occurrence  of  fire,  the 
mercury  runs  up  to  this  figure,  and  the  circuit  is  closed;  this  explodes  the 
cartridge  in  the  jar,  a  valve  drops  down,  and  the  chemicals  are  sent  to  the 
room  through  a  .system  of  sprinklers.  In  connection  with  this  device  there 
is  a  system  of  dr>-  pipes,  and  in  case  it  is  found  that  the  chemicals  do  not 
extinguish  the  fire,  an  attendant  on  the  outside  of  the  building  is  able  to 
tell  by  the  enumerator  in  which  apartment  the  fire  is  located,  and  by  turn- 
ing a  switch  can  flood  the  room  with  water. 


PLEASES  THE  ADV'HRTISHR. 


"Allow  us  to  compliment  \ou  on  the  excellent  appearance  of  the  first 
issue  of  your  paper  under  the  new  magazine  form.  It  is,  in  our  judgment, 
a  va.st  improvement  over  the  old  and  cuniber.some  .'^tyle.  thiless  we  are 
mistaken,  a  large  number  of  the  trade  journals  will  follow  your  example, 
and  put  the  papers  into  more  couveuienl  shape  for  their  readers. — American 
Hoist  &  Derrick  Co." 


NOTES  ON  QUARRYING. 

ROCK    BUASTINO    BY    KLECTRICITY. 

IT  is  obvious  that  in  all  olhcr  blasting  niichines  the  strength  of  the  cur- 
rent must  depend  largely  upon  the  personal  equation  of  the  operator. 
This  is  shown  by  the  testing  lamp,  which,  by  the-way.  is  a  good  device 

to  hav^  around  every  blasting  opj;ration.  The  testing  lamp  is  noth- 
ing more  than  a  common  incandescent  electric  light  lamp,  except  that  it  is 
made  with  a  small  wire  connection  instead  of  the  horseshoe-shaped  one 
coniin  ju  in  light  lamps.  It  rests  on  a  small  cist-iron  stand  and  can  l>e  pro 
cured  at  an  expense  of  only  $2.25  from  manufacturers  of  blasting  outfits. 
These  lamps  have  short  pieces  of  wire  by  means  of  which  they  are  con- 
nected with  the  poles  of  the  bnttery.  The  battery  is  used  in  the  regular 
way  as  when  blasting  and  the  full  strength  of  the  current  is  thrown  into 
the  lamp  lighting  it  up.  With  all  machines  except  the  "Crescent"  the 
light  varies  in  intensity  with  almost  every  operation.  Sometimes  it  is  a 
dull  red,  then  again  a  bright  white,  according  to  the  speed  of  the  armature 
at  the  time  the  circuit  was  changed,  which,  of  course,  depends  upon  the 
skill  of  the  operator.  With  the  "Crescent"  battery  the  operator  simply  turns 
a  shaft  on  which  there  is  a  rack  and  in  turning  it  is  resisted  by  a  spiral 
spring.  If  he  has  force  enough  to  press  this  spring  to  the  tripping  point 
lie  miy  bt.*  certain  that  the  b.ittery  will  discharge  exactly  the  same  strength 
of  current  at  each  operation,  and  no  matter  who  may  operate  it.  No  skill 
whatever  is  required. 

On  the  shaft  of  the  "Crescenf"  battery*  there  is  a  ratchet  nut  which  when 
tightened  gives  the  spring  more  tension,  hence  by  adjusting  this  nut,  not 
only  may  the  capacity  of  the  battery  be  kept  up,  but  it  may  be  set  at  any 
number  of  holes.  The  testing  lamp  shows  a  light  from  this  V>atlery  of  ex- 
actly the  same  intensity  at  each  operation. 

The  rounded  top  of  the  "Crescent"  battery  is  an  advantage  in  that  there 
is  no  chatice  for  moisture  or  drops  of  water  to  damage  the  machine.  Where 
the  handle  is  on  top  water  will  sometimes  work  it.self  down  into  llie  parts 
and  destroy  them.  The  top  of  the  "Crescent  is  made  of  indurated  fiber, 
which  is  not  only  light,  but  being  a  non-conductor  of  electricity  there  is  no 
chance  for  the  current  to  be  thrown  into  the  operator,  or  lost  in  the  ground. 
In  all  other  batteries  except  the  "Crescent"  the   operation  is  a  violent  one, 
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but  in  this  case  it  i-s  just  the  contrary,  the  directions  given  being  to  move 
the  handle  slowly.  After  the  blast  has  been  fired  the  handle  is  taken  from 
the  shaft  and  put  away  so  that  the  battery  may  be  left  in  the  mine  without 
the  liability  of  its  being  tampered  with  or  damaged. 

Uniform  strength  or  quantity  of  current  at  each  operation  is  an  import- 
ant one  in  electric  blasting.  In  the  first  place  it  is  important,  as  previously 
pointed  out.  to  have  a  surplus  of  force  in  your  battery.  A  common  cause 
of  misfires  where  several  holes  are  in  circuit  is  a  weak  battery — or  w^hat 
is  just  the  same  thing — a  weak  discharge  from  a  strong  batter>\  A  weak 
discharge  will  not  produce  sufficient  redness  in  the  exploder  wires  to  make 
the  blast,  and  as  one  exploder  may  differ  in  its  resistance  from  another, 
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a  weak  current  sometimes  discharges  one  or  two  holes  while  the  others  do 
not  go  off,  not  because  of  any  break  in  the  connections,  but  simply  owing 
to  the  fact  that  the  little  xdmlinum  bridge  embedded  in  the  fulminate  of 
mercur>-  did  not  get  hot  enough.  It  is  a  curious  fact  that  with  .several 
exploders  connected  in  series  a  week  discharge  will  usually  set  off  those 
nearest  the  poles  of  the  battery.  In  other  words,  if  we  have,  say  lo  ex- 
ploders all  connected  together,  and  through  leading  wires  connected  with 
a  batter)-,  and  our  battery  is  not  strong  enough  to  discharge  them  all, 
those  which  go  off  will  be  the  ones  nearest  the  leading  wires,  while  those 
in  the  middle  or  at  the  loop  can  be  discharged  afterwards  by  changing  the 
connections.  If  any  one  of  them  is  afterwards  discharged  it  proves  that 
the  connections  are  all  right,  and  that  there  is  no  exploder  in  the  line  that 
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can  he  called  defective.  TIr-  fact  that  those  which  did  nejt  go  off  iu  the 
first  operation  may  be  set  off  when  tried  with  a  less  number  in  the  cir- 
cuit, \->  ail  evidence  of  the  weakness  of  the  battery,  and  it  is  needless  to 
point  out  the  danger  and  expense  which  might  arise  from  such  a  .state 
of  things  as  this.  I  have  experienced  it  frequently  when  attempting  to 
blast  a  large  number  of  holes.  Figure  4,  illustrates  the  whole  operation 
of  electric  blasting  showing  4  holes  connected  in  series  with  the  battery 
in  the  distance. 

Tamping  bags  made  of  paper  are  useful  in  blasting  operations.  These 
bags  are  furnished  of  varying  sizes,  corresponding  with  the  diameter  of  the 
hole,  are  usually  from  12  to  30  inches  in  length,  and  co.st  about  $5.00  per 
thousand.  The  iniporlance  of  tamping  should  not  be  overlooked.  It  is 
quite  too  common  a  thing  for  the  foreman  to  use  the  handiest  soil  he  finds 
for  tamping  holes,  while  nnich  might  be  gained  by  the  use  of  tamping  bags 
filled  at  the  proper  time  with  the  best  tamping  material.  Dn,'  sand  is  as 
good  as  anjthing,  except,  perhaps,  pebbles,  and  the  worst  thing  of  all  is  wet 
clay,  though  how  common  it  is  for  wet  clay  or  loam  to  be  simply  jammed 
into  the  hole  with  a  stick  ! 

The  best  tamping  for  a  drill  hole  is  that  which  is  not  like  a  cork,  some- 
thing to  be  blown  out  with  a  "pop."  Imt,  on  the  contrary,  it  must  be  of 
strong  resisting  character,  something  which  changes  form  when  di.sturbed, 
and  which  will  tend  to  wedge.  There  are  a  great  many  patented  plugs  for 
tamping  holes,  but  iu  no  case  can  a  plug,  even  with  a  wedging  tendency,  be 
strong  enough  to  resist  the  force  of  the  explosion.  A  wedging  plug,  snch 
as  inverted  plugs  and  feathers  in  the  mouth  of  the  hole,  is  too  expensive 
and  involves  too  much  delay  in  its  application,  be.sides  there  can  scarcely 
be  as  much  resistance  olTered  by  a  solid  plug  of  any  kind  as  there  is  in  a 
large  quantit)- of  small  disintegrated  particles  which  not  only  tend  to  wedge 
among  themselves,  but  the  disturbance  of  which  creates  friction  through 
the  mass. 

In  Hnrope  dry  clay  is  used  with  success,  while  in  coal  mines  soft  shale  is 
nsed  because  of  its  accessibility.  Broken  brick  moistened,  and  the  dust 
from  the  drill  hole  are  frequently  employed,  and  it  is  well  to  bear  in  mind 
that  if  things  which  are  near  at  hand  will  .serve  the  purpo.se  they  had  better 
be  used.  This  point  can  be  determined  by  the  quarry  foreman,  who  should 
be  sufliciently  interested  tn  the  economy  of  the  work  to  see  that  holes  when 
blasted  do  not  throw  a  brge  part  of  their  force  into  the  air.  1  have  stood 
within  500  feet  of  a  blast  and  have  had  broken  pieces  of  stone  almost  as  big 
a.s  my  head  thrown  around  me,  some  of  them  having  been  sent  up  into  the 
air  1,000  feet.  Such  reckless  work  is  criminal  besides  being  expensive. 
The  force  generated  by  a  blast  should  be  confined  within  the  hole,  and  there 
is  no  better  evidence  of  the  fact  that  it   can   be  so  confined  than  the  work 
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done  in  the  upper  part  of  New  York  Cit3',  where  large  blasts  are  made 
directly  in  contact  with  the  walls  and  fouudations  of  buildings  wiLhout 
damage  beyond  an  occasional  turnble  of  plaster  caused  by  the  jar.  The 
taw  has  taken  the  contractor  in  hand  in  New  York  City  to  such  an  extent 
that  he  has  been  compelled  to  tamp  his  holes  carefully  and  the  result  is 
that  almost  a  perfect  system  of  blasting  is  now  in  force  among  the  better 
contractors  and  not  a  single  piece  of  rock  is  throwji  during  a  blast. 

Quarrj'nien  will  do  well  to  look  carefully  to  this  question  of  tamping  as 
good  tamping  saves  the  powder,  is  a  means  of  safety  and  prevents  destruc- 
tion and  waste  of  stone.  When  I  began  to  blast  rock  under  water  I  was 
told  that  water  was  a  good  tamping  and  everj'  blast  should  be  made  at  high 
tide,  I  have  learned  by  experience  that  the  reverse  is  true.  Water  is  the 
worst  kind  of  tamping,  except  in  surface  blasting  where  it  is  directly  over 
the  charge  or  in  drill  holes  where  the  rock  is  perfectly  sound  and  free  from 
fissures  so  that  the  water  pressure  is  only  on  top  of  the  cartridge  and  not 
around  it.  It  is  obvious  that  a  cartridge  in  a  drill  hole  under  water  unless 
it  is  plastic  and  fills  the  hole  completely  is  acted  upou  by  the  water  pres- 
sure from  all  sides,  hence  the  first  thing  which  the  force  of  explosion  has 
to  do  is  to  overcome  the  hydrostatic  pressure  and  in  doing  this  it  loses  a 
large  amount  of  power  before  it  strikes  the  walls  of  the  hole.  One-quarter 
of  a  pound  of  dynamite  will  do  as  much  execution  in  dry  blasting  as  one 
pound  in  submarine  work. 

When  a  drill  hole  is  ready  for  tamping  it  is  best  to  use  grass  or 
a  handful  of  rubl>ish  of  some  kind  first,  su  as  to  form  something  of  a  cush- 
ion at  the  top  of  the  cartridge.  This  wad  should  be  pressed  directly  on 
the  cartridge,  no  air  space  should  be  left,  except  in  dimension  .stone 
blasting  where  the  Knox  or  other  process  is  used.  The  harder  the 
rock  and  the  more  thoroughly  it  is  desired  to  shatter  it,  the  tighter 
should  be  the  tamping  and  the  more  closely  should  it  press  upou  the  cart- 
ridge. A  rod  of  wood  is  best  and  safest  for  driving  the  tamping.  At  first 
the  rod  should  be  simply  pre.s.sed  tightly  in  the  hole,  but  near  the  end  it 
may  be  used  with  a  hammer  movement.  In  all  cases  be  careful  not  to  rup- 
ture the  wires  which  lead  from  the  hole.  These  wires  should  be  held  taut 
in  one  hand  while  tamping  so  that  there  may  be  no  tendency  to  kink.  A 
projecting  piece  of  broken  rock  in  tamping  is  likely  to  cut  the  wires,  though 
a  careful  operator  may  mix  broken  stone  with  sand  and  other  niaterial  and 
make  an  excellent  tamping  without  cutting  the  wires. 

IVm.  L.  Saunders, 
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COST  AND  SELLINCx     PRICE  OE  STEEL  RAILS. 


THE  stereolyped  argument  of  the  apologists  for  combinations,  trusts 
consolidations,  etc,  is  that  "they  enable  their  participants  to  inlro-, 
duce  various  economies  iti  llieir  Inisiness  by  which  they  are  enabled 
to  rLtlncc  cost  and  selling  prices  and  thereby  benefit  the  general  puiilic." 
With  this  argnnienl  in  view  we  should  expect  that  the  several  cosolidations 
of  steel  rail  mills  that  have  taken  place  within  the  last  few  years,  by  which 
practically  all  the  steel  rails  made  in  the  I'nited  States  are  made  by  six  large 
companies,  would  have  tended  to  bring  down  the  price  of  rails. 

It  is  the  boast  of  the  eiigitieering  departments  of  our  steel  works  that 
they  have  recently  made  marvelous  strides  in  perfecting  their  inachinery. 
so  as  greatly  to  increase  the  capacity  of  the  mills  and  to  reduce  the  labor 
cost.  This  might  be  expected  to  bring  down  the  price  of  rails,  as  should 
also  the  reduction  of  nearly  $4.50  per  ton  in  the  price  of  Hessemer  pig  iron 
during  the  past  two  years. 

The  old  political  economist  used  to  teach  that  prices  arc  governed  by  the 
law  of  supply  and  demand.  If  this  law  governs  the  price  of  rails,  they 
should  be  at  a  lower  price  than  they  have  |been  for  many  years,  for  the 
rati«>  of  the  demand  to  the  supply,  or  to  the  capacity  for  supply,  of  the 
mills  was  never  lower.  Finally,  if  sympathy  with  the  general  market 
has,  as  many  writurs  claim,  an  influence  on  prices,  then  .steel  rails  should 
go  down  in  price  from  that  cause,  for  in  the  general  iron  market  prices  are 
the  lowest  ever  known. 

Not  one  nor  all  of  these  causes  combined  seem  to  have  any  influence 
upon  steel  rails.  They  are  a  law  unto  themselves,  and  neither  Baring 
Brothers'  failure,  the  McRinley  bill,  the  election  of  ]S9o,  the  subsidence  of 
the  Southern  boom,  the  vast  crops  of  1891  or  the  floods  of  1892  have  any 
effect  upon  them.  They  not  only  violate  all  the  laws  of  political  economy, 
but  they  are  superior  to  all  convulsions  of  nature  or  of  finance.  Unlike 
other  iron  products,  they  do  not  give  a  market  reporter  a  chance  for  the 
use  of  his  imagination  or  of  his  gift  of  prophecy.  For  eighteen  long 
months,  or  ever  since  December,  1890,  he  has  had  to  write  the  same  old 
stor>-,  "Steel  rails  are  firm  at  $30  at  mill,  but  the  demand  is  insignificant." 

One  of  the  most  remarkable  things  abotit  .steel  rails  is  that  no  one  finan- 
cially interested  in  them  as  a  consumer  .seems  to  complain  about  their 
price,  and  that  there  is  no  concerted  effort  anywhere  to  reduce  their 
price.  No  attack  has  ever  been  made  in  Congress  on  tlie  rate  of  duty 
upon  them.  Half  a  dozen  railroad  magnates  by  agreement  among  them- 
selves to  postpone  purchases  of  all  rails  not  absolutely  needed  for  one 
year,  or  until  the  price  was  made  $25  i>er  ton,  could  bring  the  price  to 
260 


I 


Ov^kU'otikl:ty  Mlcfio^n. 


f6i 


figtire  within  a  month,  if  they  would  ag^ee  to  give  long  contracts  at  that 
price.  But  no  such  effort  is  made,  the  price  remains  serenely  at  $30.  and 
the  railroadii  pay  it  without  murmuring. 

A  comparison  of  the  prices  of  steel  rails  at  mills  in  Pennsylvania,  and  of 
Bessemer  pig  iron  at  Pittsburgh  during  anil  prior  to  the  time  when  steel 
rails  began  to  violate  the  laws  of  trade,  may  prove  of  interest.  Here  are 
the  figures  for  the  four  years  from  1888  to  1891,  inclusive,  taken  from  Mr. 
Swank's  annual  reports : 

1888.  1889.  1890.  1891.        June,  1892. 

Steel  rails $29^4  f  29J^  l3«  '4  f3o  i:->o 

Bcssetnerpig I7*i  18  lSi»  16  14 

r>iff<?reiice  $">i  Jn^'  $'3  $»4  J16 

Rails  were  quoted  $27  at  Pittsburgh  in  May,  18S9,  and  were  sold  as  low 
as  $26  at  the  mill. — Engineering  and  Mining  Journal. 


OVKRWORKKI)  MICRORIv. 

THK  germ  theory  is  in  danger  of  being  overworked.  Nearly  every  dis- 
ease has  been  credited  to  bacilli,  and  at  last  human  habits  and  feel- 
ings have  been  analyzed  in  the  same  way.  John  Smith  tells  the  Buf- 
falo Express  that  now  a  Philadelphia  scientist  has  discovered,  or  says  he  is 
JH.st  going  to  discover,  that  the  liijuor  and  tobacco  habits  are  caused  by  mi- 
crol>es,  like  consumption,  catarrh  and  grip.  He  also  thinks  there  is  a  mi- 
crobe of  love,  and  that  the  reason  a  young  man's  fancy  turns  to  thoughts  of 
love  in  the  Spring  is  because  the  atmospheric  influences  of  late  Srping  and 
early  Summer  are  favorable  to  the  exi.stence  of  the  microbe.  The  man  who 
habitually  wants  to  borrow  money  is,  according  to  this  scientist,  also  effected 
with  a  microbe.  In  short  it  would  appear  that  not  only  all  di.seases,  but  all 
habits,  emotions,  feelings,  etc..  are  taken  into  the  .system  with  the  air  we 
breathe.     The  only  safe  way  ii*  not  to  breathe. 


"LIFE  MEMBERS." 


"Herewith  please  find  postoffice  order  for  $2,00,  to  be  applied  to  the  renewal 
of  our  subscription  to  Stonk  for  another  year  W^e  never  fail  to  find  some- 
thing valuable  in  connection  with  uur  business  iu  each  tuimber.  Typo- 
graphically it  is  exceptionally  good,  while  the  new  form  ts  the  acme  of 
convenience.  You  may  con.sider  us  as  life  members' of  your  con.stituency. — 
Jnyo  Marble  Co.,  San  Francisco,  Cal." 


THE  BUILDING-STONE  INDUSTRY  OF  THE  UNITED 

STATES— II. 

PASSING  from  the  marbles  to  limestones  of  the  common  type  (and 
the  term  limestone  is  here  used  to  designate  a  stone  composed  essen- 
tially of  carbonate  of  lime,  and  not  merely  one  of  which  lime  is  made,  as 
defined  by  the  authorities  of  the  eleventh  census)  we  have  space  to 
note  hut  briefly  a  few  of  the  more  prominent  types.  While  the  process  of 
folding  and  incident  metnmorphism  threw  out  of  place,  and  iu  many  cases 
shattered  and  faulted  as  well  as  or>\stalli/.ed  those  beds  of  calcareous  ma- 
terials lying  along  and  adjacent  to  the  mountainous  regions,  converting  them 
into  marbles,  or  at  least  so  indurating  them  as  to  render  them  plucky  and 
difficult  to  work,  those  lying  in  llie  interior,  the  great  plains  regions,  were 
left  undisturbed,  or  subjected  only  to  the  changes  caused  by  percolating 
water  and  the  weight  of  theoverlyingmaterials.  Hence  it  is  that  within  the 
areas  drained  by  the  Mississippi  and  its  tributaries,  we  find  the  best  and  most 
extensivedevelopmentsof  what  are  popularly  known  merely  as  limestones. 
Some  of  these  are  to  the  least  edu- 
cated eye  mere  masses  of  indurated 
mud  full  of  fossil  shells  or  shell 
impressions,  while  others  are  fine, 
compact  and  homogeneous,  lying 
in  even,  nearly  horizontal  beds,  free 
from  flaws  and  bad  joints,  and  in 
every  particular  calculated  to  aflbrd 
supreme  delight  to  the  quarrier's 
heart. 

Beyond  doubt  the  most  import- 
ant of  structural  materials  which 
are  grouped  under  this  general 
name  are  the  so-called  oolites,  or 
oolitic  limestones,  from  the  sub- 
carboniferous  formations  in  South- 
western    Indiana     and      adjacent 

portions  of    Kentucky.      The    applicability  of    the    name    oolite   as    ap- 
plied to  the  stone  becomes  apparent    when  we   consult  the  accompanying 
figure,  which  shows  the  structure  as  it  appears  when  in  thin  slices  it  is  ex- 
c — Stone.  263 
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amined  under  a  magnifying  power  of  sume  Iwenty-fivtf  diameters.  Its  en- 
tire mass,  with  the  exception  of  the  small  anioiiiil  of  interstitial  matter,  is 
made  up  of  small  concretionary  grains  of  lime,  resembling  nothing  more 
llunt  tile  roe  of  a  fish  ;  hence  the  name  froin  the  (ireek  uim,  an  egg.  The  rock  is 
soft,  but  tenacious  and  elastic,  light  in  coh>r,  admirably  adapted  for  build- 
ing, particularly  of  an  elaljorate  and  ornate  character  where  mucli  fine 
carving  is  desired,  and  full>'  sustains  the  excellent  reputation  which  other 
stones  of  this  nature,  but  belonging  to  a  more  recent  geological  horizon, 
have  acquired  in  England  and  elsewhere.  Our  illustration  shows  the  thick- 
ness and  wonderful  regularit>'  of  the  beds  as  they  appear  in  the  "Hoosier" 
quarry  of  the  Bedford  Stone  Quarries  Company. 

Turning  now  our  attention  to  the  fragmental  rocks,  the  sandstones,  we 
find  their  distribution  the  counlr\  over  ni()re  equal  than  that  of  any  other 
class.  Throughout  the  entire  area 
of  the  United  States,  from  Maine 
to  California,  and  from  Canada 
to  Mexico  and  the  Gulf,  there  is 
not  a  state  but  that  produces,  or 
is  capable  of  producing,  one  or 
more  varieties  of  this  stone  in 
quantity,  and  of  a  quality  suitable 
for  some  form  c»f  architectural  ajipli- 
cation.  According  to  the  latest 
available  statistics  some  forty  of  the 
states  are  now  productive,  repre- 
senting an  invested  capital  of  over 
$18,000,000  and  an  annual  product 
of  $12,500,000.  Those  stones  most 
in  favor  both  on  account  of  color 
and  working  qualities,  and  which  have  acquired  a  national  reputation,  are 
the  brown  and  red  "freestones"  of  Triassic  age,  and  the  fine  gray  or  drab 
.sandstones,  or  grits,  from  the  sub-carboniferous  formations  of  Ohio. 

In  the  eastern  portion  of  the  United  States  the  brown  and  red  sands  of 
the  Connecticut  valley  were  long  the  predonniiating  favorites.  These 
stones,  laid  down  as  ferruginous  sand  and  gravel  in  the  comparatively 
shallow  waters  of  Triassic  seas,  are  essentially  granite  in  mineral  compo- 
sition, although  differing  greatly  in  structure,  as  shown  in  Fig.  2.  The 
distribution  of  these  stones  in  the  Hast  is  limited  to  (i)  a  belt  of  some  twenty 
miles  wide  along  iheConnecticut  river  in  Massachusetts  and  Connecticut. and 
(2)a  belt  commencingalongthe  west  sideof  the  Hudson  river  in  Southea.stem 
New  York,  and  extending  more  or  less  interruptedly  for  a  distance  of  nearly 
five  hundred  miles  as  far  as  the  deep  river  region  in  North  Carolina.  With  the 
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exception  of  New  York  the  stone  has  been  quarried  to  a  greater  or  less  ex- 
tent in  each  of  the  states  mentioned,  and  for  a  time  was  used  in  New  york 
City  to  the  almost  entire  excUtsion  of  all  other  classes  of  material,  brick 
excepted.  Quarries  at  Portland,  Couuecticul,  and  in  New  Jersey,  in  Passaic, 
Essex,  Hunterdon  and  Mercer  counties,  were  particularly  active.  Through 
the  early  development  of  quarries  at  the  first-named  locality,  and  the  vig- 
orous manner  in  which  work  was  pushed,  the  stone  quickly  became  popu- 
lar, and  the  name,  "Portland  brownstone,"  became  early  a  part  of  architect- 
ural nomenclature.  Nearly  three  million  cubic  feet  of  this  material  were 
quarried  in  this  state  during  the  last  census  year,  and  some  six  million  feet 
in  New  Jersey. 

A  .second  Triassic  belt  extends  along  the  east  flank  of  the  Rocky  mount- 
ains, from  Colorado  southward,  and  is  beginning  to  be  worked  in  Jefferson 
county,  Colorado,  and  at  Flagstaff,  Arizona.  Both  .stones  are  of  a  warmer, 
more  red  tint  than  those  of  the  ICast,  and  are  finding  a  ready  demand,  the 
Flagstaff  stone  having  already  found  its  way  as  far  north  and  west  as  Port- 
land, Ore.  The  only  other  stoues  of  domestic  production  at  all  resembling 
these,  and  which  are  now  upon  our  markets,  are  from  certain  of  the  Medina 
beds  in  Northern  New  York,  and  the  Potsdam  beds,  in  Northerti  Michigan. 
One  of  the  most,  if  not  the  most  important  stone  of  the  great  central 
region  of  the  United  States  is  the  Berea  grit  of  Ohio.  This  belongs  to  the 
Waverly  group  of  the  sub-carboniferous  lormations.  and  is  a  fine  siliceous 
sandstone,  of  liglit  buff,  gray  or  blue-gray  color,  of  very  even  bedding  and 
easy  working  qualities.  Although  abundantly  strong  for  all  ordinary  pur- 
po.ses,  the  individual  grains  of  which  the  stone  is  composed  adhere  with 
hut  feeble  tenacity,  crumbling  away  readily  under  the  tool,  and  affording 
thus  a  favorable  material  for  either  carved  or  .sawn  work.  The  formation 
from  which  the  stone  is  taken  is  from  10  to  75  feet  in  thickness,  and  ex- 
tends in  a  belt  from  Williamsfield,  in  the  southeastern  corner  of  Ashtabula 
county  westward  into  Erie  county,  thence  nearly  directly  southward  in  Adams 
county  to  the  Ohio  river.  The  even  bedding  of  the  stone  is  one  of  its  re- 
^narkable  features.  In  some  of  the  quarries  of  Trumbull  county  blocks  ten 
'feet  sqilare  and  onlj- some  1^2  inches  thick,  have  been  raised  with  perfectly 
flat  and  even  surfaces.  In  one  case  a  slab  150  feet  long,  3  feet  wide  and  3 
inches  thick,  was  reported  as  raised  from  the  quarry  bed  intact.  In  the 
words  of  the  state  geologist,  the  various  layers  of  stone,  although  closely 
compacted  are  perfectly  distinct,  adhering  to  one  another  ".scarcely  more 
than  sawn  planks  in  a  pile."  Although  primarily  a  building  stone,  this 
owing  to  its  fine  and  uniform  texture,  sharpness  of  grit  and  property  of 
not  becoming  glazed  when  subject  to  wear,  is  eminently  suited  for  the 
manufacture  of  grinding  and  whetstones,  which  in  some  cases  form  no 
insignificant  proportion  of  the  annual   output.     As  the  stone  lies  in   the 
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quarry,  different  layers  are  not  all  suited  for  the  same  purposes,  as  the  fol- 
lowing section  from  the  reports  of  the  state  geologist  shows : 

Thickness  of  Bed. 

Drift  material i  to  3  feet. 

Worthless  shell  rock 6  to  10  " 

Soft  rock  for  grindstones  only 12  " 

Building  stones     3  " 

Bridge  stones 2" 

Grindstones 2  " 

Building  and  grindstones  10  " 

Building  stone 4  to    7  " 

Building  stone  and  grindstone 12  " 

The  view  given  on  opposite  page  conveys  better  than  can  words  an  idea  o^ 
the  remarkable  quarry  facilities  here  offered. 

The  areas  of  quarriable  slate  are  coincident  with  the  Appalachian  aiid 
other  mountain  systems,  the  cleavable  property  which  gives  the  stone  its 
chief  value  being  due  to  the  tremendous  squeezing  the  beds  underwent 
at  the  time  the  mountains  were  uplifted.  So  far  as  now  known  material 
sufficiently  fi.ssile  for  roofing  purposes  exists  only  in  Maine,  Western  Ver- 
mont, Eastern  New  York,  in  a  long  belt  extending  southwesterly  through 
Pennsylvania  into  Maryland,  New  Jersey,  Virginia.  Georgia  and  Arkansas. 
In  the  West  and  Northwest  .slates  have  been  reported,  or  at  least  sufficiently 
exploited  to  demonstrate  their  value  only  in  Minnesota,  Michigan  and  Cal- 
ifornia. The  total  capital  invested  in  this  branch  of  the  indu.stry  is  $10,- 
042,293,  yielding  an  output  during  the  last  cen.sus  year  valued  at  $3,444,863 
at  an  expense  of  $2,823,668. 

George  P.  Merrill. 
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CARE  AND  MANAGEMENT  OF  BOILERS* 


WHILE  nuich  has  been  written  upon  the  subject  of  boiler  explosions 
there  is  still  a  mysterj-  connected  with  that  subject  that  has  never 
been  satisfactorily  explained,  and  probably  never  will  be.     Various 
theories  have  been  advanced,  such  as  the  forniatiouof  inflammable  gases,  the 
crystallization  of  the  plates,  and  many  other  theories  too  numerous  to  men- 
tion, while  others  attribute  it  solely   to  over-pressure.     While  there  is  no 
question  but  over-pressure  is  the  cause  it  is  not  an  easy  matter  to  always 
determine  when  over-pressure  really  exists.     For  instance  boilers  that  have 
carried  a  certain  pressure  for  several  years  and  found  by  frequent  tests  to 
retain  nearly  their  original  stren^h  have  suddenly  blown  up  while  carrying 
a  pressure  far  below  that  of  a  recent  test.     It  is  true,  as  a  rule,  that  after  an 
explosion  takes  place  not  only  the  boiler  but  ever>'thing  else  connected  with 
it  is  so  wrecked  that  no  definite  data  can  be  obtained  as  to  the  pressure  at 
the  time  of  the  explosion,  yet  there  are  a  few  well-authenticated  cases  in 
which  the  engineer  and  fireman  have  escaped  to  testify  that  the  safety  valve 
and  steam-gauge  were  both  in  perfect  order,  and  that  the  pressure  but  a  few 
minutes  before  the  explosion  was  only  normal.     In  such  cases  then  it  is 
scarcely  reasonable  to  suppose  that  in  a  few  minutes  under  such  conditions 
that  the  pressure  would  so  suddenly  increase  without  anj-  indications  from 
the  steam-gauge  or  safety  valve  as  to  cause  an  explosion,  and  the  oul}  way 
in  which  such  explosions  can  be  accounted  for  is  that  from  .some  cause  the 
boiler  had  become  weakened  so  as  not  to  be  able  to  stand  the  normal  pres- 
sure.    Although  low  water  is  attributed  as  the  cause  when  a  boiler  ex- 
plosion takes  place,  which,  unfortunately,  is  too  often  the  case  from  the 
rlieglect  or  incompetence  of  the    fireman  or  engineer  in   charge,  yet  we  be- 
lieve where  no  direct  indications  uf  low  water  is  discovered  the  accumula- 
tion of  scale  upon  the  inside  of  tlie  plates  had  more  to  do  with  it  than 
anything  else,  and  instead  of  formulating  intricate  theories  as  to  the  cause 
of  these  explosions  it  is  more  important  to  the  engineer  or  fireman  to  study 
and  employ  such  means  as  will  preserve  the  boiler,  and  as  far  as  possible 
keep  up  its  original  strength.     Very  few  localities,  either  in  the  North  or 
South,  will  be  found  where  the  water  is  perfectly  pure,  or  sufficiently  so  as 
to  prevent  the  formation  of  scale  if  used  for  any  length  of  time  without  fre- 
quent changing.     Various  boiler  compounds  have  been,  and  are  still  adver- 
ti-sed  for  dissolving  scale  or  preventing  it  from  accumulating  in  the  boiler. 
271 
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But  as  the  nature  of  these  deposits  var>'  with  different  localities  a  conipouud 
that  might  possibly  be  effective  in  one  locality  where  a  certain  deposit  may 
exist  would  not  be  effectual  in  another,  and  in  some  cases  the  deposit  might 
heof  snch  a  nature  that  a  chemical  compound  sufficiently  strong  to  dissolve 
it  might  be  sufficiently  so  to  attack  the  iron  and  destroy  that  also.  Now,  it 
is  said  that  an  ounce  of  prevention  is  worth  a  pound  of  cure,  and  if  those 
fornialtons  of  scale  which  are  so  destructive  to  boilers  and  no  doubt  directly 
or  indirectly  the  cause  of  a  majority  of  explosions  can  be  prevented,  it  is 
always  better  and  safer  to  resort  to  that  means  than  to  risk  the  liability  of 
impairing  the  strength  of  the  boiler  by  the  use  of  strong  chemical  com- 
pounds, or  in  time  of  destrojing  it  entirely.  If  the  exact  nature  of  the 
water  to  be  used  in  different  localities  and  the  chemical  process  by  which 
those  deposits  were  formed  were  better  understood  and  provisions  made  ac- 
cordingly there  would  be  no  necessity  for  the  accumulation  of  any  consider- 
able quantity  of  scale  or  the  use  of  compounds  to  dissolve  it  any  further 
than  llxat  which  nature  lias  provided  in  her  cnvn  great  chemical  laborator\ , 
and  which  may  be  used  without  any  risk  of  injury.  Water  in  its  primitive 
state  is  chemically  pure,  and  it  is  only  by  coming  in  contact  with  mineral 
and  organic  matter  that  it  becomes  impure,  or  niore  properly  speaking,  im- 
pregnated with  those  substances  while  passing  through  the  earth.  Thus 
water  passing  through  a  limestone  formation  will  dissolve  and  hold  in  sus- 
pension a  certain  quantity  of  lime,  and  the  same  is  true  with  sulphur,  iron, 
magnesium  and  other  minerals  which  are  held  in  suspension  so  long  as  the 
same  conditions  under  which  it  were  impregnated  exists.  IHit  when  water 
holding  any  of  these  mineral  substances  in  suspension  is  heated  to  the  boil- 
ing point  the  condition  changes,  the  water  seems  to  lose  its  affinity  for  the 
mineral  substances  which  separate  and  are  deposited  upon  the  inside  of  the 
vessel  in  its  original  chemical  state.  Now.  if  pure  water  has  sufficient  .sol- 
vent principles  to  dissolve  and  hold  in  suspension  a  certain  amount  of  min- 
eral substance  in  its  original  state  why  should  it  not  have  the  same  solvent 
power  over  the  same  mineral  substance  when  separated  and  deposited  upon 
the  in.side  of  the  vessel.'  That  it  will  is  a  fact  that  is  demonstrated  by  a 
c(mimon  tea-kettle,  where  hard  water  is  used,  and  when  a  thick  scale  has 
formed  upon  the  inside  the  good  housewife,  without  any  knowledge  of 
chemistr>'.  will  fill  it  with  rainwater  from  the  cistern  and  after  boiling  it 
leave  it  standing  a  short  time,  when  the  scale  will  cither  be  di.ssolvcd  or 
loosened  so  that  it  may  be  readily  washed  out.  Now,  why  not  apjily  the 
same  remedy  to  steam  boilers  once  a  week,  or  at  any  other  stated  time  in 
localities  where  the  water  is  impure  and  contains  a  large  amount  of  lime  or 
other  mineral  substance,  and  so  long  as  we  know  that  pure  water  can  have 
no  injurious  effect  upon  the  iron  and  will  produce  the  same  effect  it  is  cer- 
tainly a  much  safer  and  cheaper  remedy  than  any  compound  that  is  sold  in 
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the  market  for  that  purpose,  the  effect  of  which  upon  the  iron  we  know  but 
little  of.  In  order,  however,  to  avail  themselves  of  this,  nature's  best  com- 
IK)und,  every  steam  plant  should  be  provided  with  a  cistern  of  sufficient 
capacity  to  afford  rainwater  sufhcienl  to  run  the  works  at  least  one  day  in 
each  week,  and  it  must  be  a  ver>'  dry  time  when  the  roofs  of  the  buildings 
will  not  aflford  that  amount  of  rainwater  upon  an  average  the  whole  year. 
The  proper  manner  of  using  would  be  as  follows:  The  boilers  should  be 
blown  out  every  week — Saturday  night  for  instance — under  a  pressure  not 
to  exceed  from  twenty  to  twenty-five  pounds,  and  when  sufficiently  cooled 
down  filled  with  rainwater  from  a  tank  sufficiently  elevated  for  that  ])ur- 
pose  and  allowed  to  stand  until  Monday  morning,  when  steam  may  be  got  up 
and  if  the  supply  is  sufficient  the  works  may  be  run  during  the  day  with 
rainwater.  By  this  time  whatever  scale  has  formed  during  the  past  week 
will  either  be  di.ssolved  or  loosened  so  that  when  again  blown  out  the  boiler 
will  be  clean  and  free  from  scale. 

C.  R.  Tompkint,  M,  E. 


AX  ERA  OF  COMMERCIAL  SVNCOPK. 


IX  spite  of  the  fact  that  the  e.xp  )rts  for  the  current  year  has  greatly 
exceeded  that  of  any  previous  season,  there  never  was  so  little  result, 
or  the  profit  at  so  small  a  margin.  And  the  worst  of  the  situation  is 
that  it  seems  chronic,  or  the  recovery  so  distant  as  to  reach  forward  to 
the  time  when,  by  growth  of  population,  consumption  will  approach  pro- 
duction. But  the  condition  is  equally  severe  with  other  industries.  Agricul- 
ture, milling,  mining,  iron  and  textile  manufactures,  seem  all  at  a  point 
Hearing  exhaustion,  .so  far  as  the  amount  produced  by  each  interest  is 
measured  by  profit.  The  Tradesman  gives  the  following  resume  of  the  iron 
situation,  that  other  interests  will  recognize  as  fairly  to  represent  iheir  own 
conditions: 

"  The  maximum  weekly  output  of  pig  iron  was  reached  in  the  last  week 
of  February-,  when  it  was  greater  than  for  any  previous  week  in  tht-  history 
of  the  trade.  This  product  has  gradually  decreased,  and  now  reported  from 
New  York  as  16,000  tons  less  than  the  largest,  and  from  Pittsburg  as  20,- 
000  le.ss.  Still  there  has  been  no  general  reduction  of  stocks  on  hand, 
showing  that  consumption  has  declined  at  about  the  same  rate  with  pro- 
ductiou.  Nor  need  any  considerable  increase  of  takings  by  mills,  foundries, 
etc  .  be  looked  for  now,  as  we  are  just  at  the  beginning  of  the  hot  season, 
also  entering  the  time  of  year  when  general  rtradjuslnient  of  wage  scales 
always  more  or  less  retards  activity.  There  is  some  sign  of  slightly  im- 
proved demand  for  special  brands  but  nothing  like  enough  of  this  to  male- 
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rially  impress  the  market.  There  has  been  no  sort  of  improvement  in  prices 
in  any  of  the  staple  manufactures,  and  the  better  demand  is  practically  con- 
fined to  steel  rails  and  billets.  There  would  seem  to  be,  iu  the  long  season 
of  low  prices  running  parallel  with  phenomenally  large  production  and 
almost  equal  consumption,  a  pretty  sure  indication  that  low  rates  for  pig 
iron  have  come  to  stay  \  and  whether  bottom  has  been  touched  may  fairly 
be  doubted.  It  is  now  in  order  for  smelters  to  study  economy  in  every 
item  of  their  business.  The  day  when  '  anything  will  sell '  is  gone  forever, 
as  well  as  the  day  of  high  prices.  In  this  connection  the  following  table  of 
prices  of  the  several  brands  of  pig  iron  at  the  three  largest  points  of  con- 
sumption, prepared  by  the  Iron  A^e,  showing  the  range  in  1891,  and  for  the 
first  four  months  of  1892,  will  be  interesting  : 

Pillsburgh.  1891. 

Bessemer  pi^  iron , , (16  50 

Neutral  gray  forge ....         .  13  75 

Muck  bar.  .... , 2600 

Bar  irou,  net  tou 34  00 

Beams,  net  ton   .  .         62  cxj 

Tank  sleeU  net  ton ....                            42  00 

Wire  rods         36  00 

Steel  billets ....»».,...          ,  2500 

Wrought  scrap. 19  00 

Philadelphia. 

Staiirlard  Pennsylvania   iX  foundn,- 1750 

Standard  Pennsylvania  2X  foundry. 16  50 

Bar  iron,  net  iron 35  90 

Tank  steel,  net  ton .... 4 1  00 

Chicago. 

Lake  Superior  charcoal                     1 7  00 

No.  2  local  foundrv                    '.S  50 

No.  2  Southern  cote .  .  5  75 

No.  2  soft  Southern 14  5° 

Bar  iron,  net  ton 32  00 

Beams,  net  ton .... , ».  ..,,......  64  00 

Old  rails             -275 

Wrought  scrap,  liest ....              1  g  00 

"  These  are  average  prices.  If  we  had  the  quotations  for  the  first  quarter 
of  [891  to  compare  with  the  first  <iuarter  of  1S92,  there  w'ould  l)e  a  much 
wider  di.sparity  apparent.  We  know  that  .steel  billets,  for  instance,  are  now 
about  $6  a  ton  lower  than  they  were  in  January.  1891.  and  the  fall  in  several 
brands  of  pig  iron  has  been  hardly  less  marked.  The  fall  in  beam.s — also 
in  billets — during  the  current  year,  has  been  chiefly  effected  through  the 
dissolution  of  the  combines  in  those  lines,  thus  making  competition  free." 
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THE  PROBLEM  OF  TRANSPORTATION. 


WHEN  the  Creator  of  the  world  set  New  Knglaiul  on  edge  he  laid 
the  foundation  for  great  wealth,  untold  wealth,  as  soon  as  man 
should  find  out  what  the  hills  contained  that  could  be  con- 
verted into  articles  of  ornament  and  utility.  Ages  before  civili- 
zation dawned  upon  this  region  the  rude  savages  made  more  or  less  per- 
fectly constructed  weapons  of  the  stones  which  abounded  :  but  they  did  not 
realize  that  the  time  was  soon  coming  when  even,-  foot  of  what  seemed  lo 
them  practically  useless  would  be  valuable  for  something  else  besides  hurl- 
ing at  the  wild  animals  which  abounded. 

The  problem  of  future  development  has  been  treated  before  in  these  pages 
and  need  not  be  discussed  at  this  time.  But  the  Creator  instituted  another 
problem  when  he  made  these  hills  and  mountains  upon  the  correct  solution 
of  which  depends  the  profitable  solutiou  of  the  first  problem.  That  is  the 
transportation.  Transportation  in  a  level  region  is  comparatively  ea.sy. 
There  are  no  hard  grades  or  steep  hills  to  make  the  hauling  of  a  large  bur- 
den impossible.  It  is  ail  on  a  level  and  the  man  in  a  remote  district  can 
compete  with  his  neighbor  on  practically  the  same  terms,  the  only  diffeience 
being  distance. 

In  New  England  that  is  different.  Scarcely  a  county  but  that  exhibits 
both  sides.  Scarcely  a  road  but  has  ups  and  downs  sufficiently  to  discour- 
age any  one  unfamiliar  with  such  untoward  circumstances  of  Nature.  These 
ups  and  dowiis  of  the  road  have  much  to  do  with  the  ups  and  downs  of 
business.  When  the  counlrj^  was  new  and  all  was  in  the  eastern  portion 
transportion  was  of  little  con.sequence  because  ail  competed  on  equal  terms, 
all  climbed  the  hills  and  all  hauled  their  loads  by  teams  to  the  market  often 
situated  scores  of  miles  away  to  barter  for  the  family  supplies.  As  long  as 
all  were  situated  alike  and  team  labor  was  paramount  there  was  no  prob- 
lem to  l>e  solved,  nothing  to  do  but  do  as  the  rest  did  and  receive  like  re- 
turns for  labor  expended. 

But  an  end  came  to  that  sooner  than  any  one  could  have  anticipated, 
had  any  one  been  giftetl  with  foresight  to  see  the  development  of  this 
countr>-  in  fifty  years.  Our  forefathers  paid  no  heed  to  strength  or  time. 
They  understoo<l  but  poorly  the  economy  of  tho.se  two  forces  in  the 
modern  industrial  problem^  and  they  continued  to  lay  (>ut  their  road  to 
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their  building  over  the  highest  hills  there  were,  seldom  or  never  in  the 
valleys  or  such  level  ground  as  they  found.  They  sought  the  high  land 
lor  homes,  and  thereby  doubled  the  cost  of  transporting  the  family  ne- 
cessities. They  did  not  realize  that  the  value  of  time  consumed  in 
hill  cliinliing.  the  wasting  of  strength  in  the  same  proce.ss,  and  the  wear 
and  tear  on  animals  and  vehicles  were  important  elements  in  the  pro- 
duction of  wealth.  All  that  was  left  for  their  descendants  li>  work  out 
after  years  of  labor  and  difficulties  almo.st  insurmouutable.  But  they 
have  found  it  out  at  last,  and  the  next  fifty  years  ought  to  witness  im- 
portant reforms  along  the.se  lines. 

I  made  the  statement  last  month  in  Stone  that  the  future  of  New 
England  depended  upon  the  development  of  her  mitteral  resources.  No 
one  will  question  that  statement  and  successfully  back  it  up  with  facts. 
Vel  that  is  not  all.  The  interest  of  capitalists  may  be  aroused  in  a 
cjuarry.  Plenty  of  capital  may  be  a.ssured.  but  the  next  problem  to  re- 
(piire  settlement  is  transportation.  A  t[uarr\'  located  on  a  hill,  miles  from 
a  railroad,  with  the  worst  imaginable  wagon  roads  stretching  between  is 
of  no  value,  even  if  it  contain  the  best  conceivable  stone  for  any  par- 
ticular purpose,  (^f  what  use  is  it  if  it  cannot  be  economically  reached? 
Business  meu  are  not  philanthropists  that  they  caru-  to  put  out  money 
in  the  development  of  a  qnarr>-,  however  valuable,  unless  transportation 
facilities  are  soniewliere  near  adequate  without  the  expenditure  of  thous- 
ands of  dollars  in  putting  in  shape  highways  which  the  town  or  county,  as 
tlie  case  may  be,  ought  to  maintain  in  a  high  stale  of  efficiency. 

If  the  future  of  New  England  depends  upon  the  quarries  and  their  de- 
velopment, the  future  of  the  quarries  depends  upon  iran.sportation,  and  the 
sooner  that  fact  is  recognized  the  sooner  will  the  capitalists  be  ready  to 
undertake  extensive  developnieut.  The  fact  must  be  met  and  mu.st  be  over- 
come, Ihitoward  conditions  exist  and  that  existence  has  serious  conse- 
quences to  answer  for  in  the  business  development  of  the  buried  re.sources 
of  the  six  states.  When  the  people  become  cognisant  of  the  wa\-  they  are 
handicaped  by  rea.son  of  poor  roads,  there  is  every  reason  to  think  that  they 
will  demand  that  something  better  be  provided,  and  will  compel  the  pro- 
vision, if  those  in  authority  do  not  attend  to  it. 

The  present  highway  of  a  New  England  town  is  a  menace  to  life  and 
limb.  It  is  almost  impossible  to  drive  over  it  safely  with  a  light  wagon, 
leaving  out  of  consideration  entirely,  the  impossibility  of  hauling  profitable 
loads  to  the  railroad.  The  business  of  road  repairs  is  left  to  those  who  have  no 
practical  knowledge,  and  work  out  their  taxes  b>  telling  stories  and  doing 
nothing  at  all  to  the  roadway.  The  cost  for  the  road  alone  is  frightful,  ten 
times  the  cost  of  good  macadam  or  other  proper  material  in  the  end.  Then 
comes  the  cost  of  haulage,  increased  beyond  computatioti,  and  the  whole 
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makes  one  of  the  most  appalling  wastes  this  country  has  to  overcome.  If 
an  Edward  Atkinson  can  give  time  and  thought  to  studying  the  waste  in 
cooker}',  another  Atkinson  ought  to  rise  who  would  figure  out  the  cost  of 
the  poor  roads. 

Without  going  farther  into  details  I  will  say  again  that  I  believe  thattlie 
future  of  New  England  depends  upon  the  dc\'eU>pinent  of  her  quarries,  hut 
beyond  and  above  that  the  de\elopnient  of  the  iptarries  dejiends  upon  the 
solution  of  the  transportation  problem. 

Burton  H.  Allbee. 


ACTION  OF  SRA  WATKR  ON  PORTLAND  CKMRNTS. 


IN  the  opinion  of  Dr.  Michaelis,  of  Berlin,  the  greatest  enemies  to  the  per- 
manency of  the  Purtland  cement  used  in  marine  structures  are  the  sul- 
phates contained  in  sea  water.  If  there  is  any  great  quantity  of  alum- 
ina and  ferric  oxide  in  the  cement  the  structure  breaks  up  sooner  than  oth- 
erwi!»e.  This  is  acetjunted  for  by  the  fact  that  the  sul]>hate  forms  with  the 
alumiuate  and  ferrate  of  lime  a  number  of  ciystalline  compounds  such  as 
basic  sulphate  of  lime,  alumino-sulphate  and  ferro-sulphate  of  lime.  These 
compounds  take  up  a  large  quantity  of  water  of  crystallization  so  that  the 
total  volume  is  much  increased.  Hence  the  weakness  and  disintegration 
of  the  cement  structure.  Dr.  Michaelis  considers  that  the  separation  of 
hydrate  of  magnesia  is  quite  innocuous,  for  it  is  only  displaced  frnm  its  .solu- 
tion in  the  form  of  a  flocculenl  slimy  h>'drate  wliich,  if  anything,  is  useful 
in  stopping  up  the  pores.  His  general  recommendation  to  users  of  concrete 
for  marine  work  is  to  choose  a  cement  rich  in  silica,  and  as  poor  as  possible 
in  alumina  and  ferric  oxide ;  and  to  envelope  the  structure  with  an  imper- 
meable mixture  composed  of  one  part  of  cement  with  2  to  2 '.4  parts  of  sand 
of  mixed  grain,  of  which  at  least  one-thircl  sbfuild  be  very  fine  sand,  and  to 
this  the  requisite  amount  of  ballast  should  be  addetl. 


SOME  MORK  CrRIOHS  UPITAPHS. 

WOULD  you  go  to  a  graveyard  to  find  wit  and  humor?  Hardly.  And 
yet  there  are  scattered  through  the  graveyards  of  the  world  iuscrip- 
tioiis  which  come  under  this  head.  Some  are  evidently  meant  to  be 
funny,  while  in  others  the  humor  is  e\ndently  unintentional.  A  specimen 
of  the  most  amazing  conceit  is  found  in  the  epitaph  of  a  Spanish  hidalgo, 
who  was  musical  precentor  to  the  king  of  Spain.  He  wrote  his  own  epitaph, 
and  it  was  placed  on  his  tomb  in  Saragossa,  where  it  is  read  by  travelers  to 
this  day.     Here  it  is : 

Here  lies  John  (Juebecca,  precentor  to  my  I.onl  the  Kinjf.  When  he  is  admitteil  to 
the  choir  of  the  angels,  whose  society  he  will  embellish,  God  shall  say ;  Cease,  ye  calves, 
and  let  me  hear  John  Quebecca,  precentor  to  niy  I^ord  the  King. 

A  New  Hampshire  epitaph  writer  makes  this  bull : 

Sacred  to  the  memory 
Of  three  twins  of  Mrs.  Smith. 

A  Block  Island  .sea  captain  who  had  been  engaged  in  the  fishing  business, 
wrote  this  tcr.se  epitaph  to  be  ])laceil  uu  his  lunibstime  : 

He's  done  a-calching  cod, 
And  gone  to  meet  his  God. 

A  Mr.  Anderson,  Provost  of  Dundee,  having  shuffled  off  this  mortal  coil, 
it  was  resolved  that  an  epitaph  shotild  be  composed  by  his  four  surviving 
colleagues.  They  decided  upon  a  rhymed  stanza  of  four  lines,  one  to  be 
contributed  by  each.  They  put  their  heads  together  and  with  great  labor 
produced  the  following : 

Here  lies  John  Anderson,  Provost  of  Dundee, 
Here  lies  him,  here  lies  He. 
Hulleliijah,  Hallelujah! 
A-B-C-D-K-F-G  ! 

This  remarkable  joint  composition  was  engraved  upon  the  tombstone  of 
the  defunct  provost,  and  the  composers  received  a  vote  of  thank.s  from  their 
delighted  fellow  townsmen. 

In  a  Western  churchjard  lies  the  body  of  the  victim  of  a  .stage  coach  acci- 
dent with  this  epitaph  on  the  tombstone  : 

Weep,  stranger,  for  the  father  spilled 
From  a  stage  coach  and  therel>y  killeil. 
His  name,  J.  Sykes,  a  maker  of  sassingers, 
Slain  with  three  other  outside  passengers. 

Ami  here  is  another  from  the  same  place : 

t.,isten,  mother,  aunt  and  me 
Were  killed.     Here  we  be. 
We  shouM  have  no  litne  lo  missle 
Had  they  blown  the  engine's  whistle. 
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NEW  ENGLAND  NEWS  AND  NOTES. 


THE  lockout  and  granite  situation  in  New  England  remains  practically 
the  same  as  last  month.  A  few  firms  have  signed  the  mannfacturers' 
bill  and  gone  to  work  and  a  few  manufacturers  have  signed  the  men's 
bill  and  begun  operations.  But  the  main  body  seem  as  determined 
as  ever  to  hold  out  until  forced  to  do  certain  things  by  the  sheer  stress  of 
circumstances.  It  isn't  safe  to  predict  as  to  the  final  ending  of  the  diffi- 
culty. Talk  with  a  union  man  and  he  will  say  that  the  manufacturers  are 
on  their  last  posts.  Talk  with  a  manufacturer  and  he  will  impart  the  in- 
formation that  the  union  will  go  to  pieces  inside  of  a  week.  The  outside 
public  cannot  tell  and  only  hope  that  the  stagnating  eflfecls  of  the  locktjut 
will  be  ended  before  long. 

All  business  enterprises  are  suffering  in  the  towns  where  the  situation  is 
most  serious.  The  influence  of  the  trouble  extends  into  all  sorts  of  busi- 
ness and  ramifies  through  the  entire  business  world.  And  yet  it  is  liut  one 
industry  and  body  of  men. 

The  People  and  Patriot,  of  Concord,  N.  H..  a  paper  which  has  treated  the 
men  fairly  ever  since  the  trouble  began,  advocated  arbitration  in  an  able 
editorial  .sometime  ago.  but  the  manufacturers  said  there  was  nothing  to 
arbitrate  and  the  men  did  not  press  the  matter.  Therefore  the  situation 
remains  as  it  was  weeks  ago. 

Every  day  men  leave  the  towns  where  the  trouble  is  on,  going  to  distant 
places  to  work  or  engage  in  some  other  occupation.  It  has  been  suggested 
that  the  trouble  will  eventually  solve  itself  in  that  way,  by  a  general  shift- 
ing of  workmen  from  one  portion  of  the  countr>'  to  another.  Whether  such 
will  truly  be  the  case  yet  remains  to  be  seen.  But  now  the  fact  is  ever 
present  that  there  is  .serious  trouble  in  New  England's  future  industry. 
New  England  is  suffering,  not  only  in  pocket  just  now,  but  because  capital 
cannot  be  attracted  to  the  development  of  her  resources  as  long  as  there  is 
trouble  or  any  danger  of  trouble  in  the  stone  industry-.  .^.11  friends  of  New 
England  are  looking  and  hoping  for  a  speedy  settlement,  but  do  not  now  see 
anything  to  indicate  that  it  is  coming. 

A  statue   of  John    P.  Hale,  the  first  anti-slavery    United  States  Senator, 
was  dedicated  at  Concord,  N.  H..  Aug.  3.     The  statue  was  presented  to  the 
state  by  Senator  William  E.  Chandler,  who.se  wife  was  a  younger  daughter 
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of  Mr.  Hale.  The  pedestal  is  of  Concord  granite  and  bears  on  its  face  in 
simple  raised  letters,  "Juhn  P.  Hai;i;."  On  tlitrnorth  face  is  a  bronze  tablet 
with  the  following  inscription  . 

•'The  first  anti-slavery  United  States  Senator.  He  secured  the  abolition  of  llogj^ng 
anil  ihe  spirit  ration  in  the  navy.     Born  at  Rochester,  1806.     Died  at  Dover,  187J. 

On  the  south  face  is  a  tablet  bearing  a  quotation  from  one  of  his  speeches 

as  follows ; 

The  measure  of  «iy  ambition  will  be  futl  when  my  wife  ami  children  shall  repair  to 
my  grave  to  drop  the  tear  of  affettion  to  luy  memory  they  may  read  on  my  tombstone: 
He  who  lies  beneath  surrendered  oflice,  place  and  power,  rather  than  bow  down  and 
■worship  slavery. 

On  the  back  is  a  tablet  bearing : 

Presented  to  the  state  of  New  Hampshire  by  William  E.  Chandler. 

The  completed  statue  as  it  stands  is  the  be.st  one  of  the  three  in  the  state- 
house  yard,  the  one  of  Gen.  Stark  being  a  caricature.  Webster's  is  better, 
but  is  not  as  good  as  Mr.  Hale's.  The  state-hou.se  >ard  has  now  four  me- 
morials and  in  all  of  them  Concord  granite  has  a  conspicuous  place. 

Teams  engaged  in  hauling  granite  iVom  Sodom,  near  Montpelier,  Vt., 
encounter  the  same  difficulty  they  do  everywhere — poor  roads.  They  are 
obliged  to  go  a  long  way  around  to  obviate  the  difficult)'.  They  would 
probabh-  be  eager  joiners  of  the  crusade  now  going  on  in  Stone  for  good 
roads. 

New  York  and  Boston  capitalists  are  reported  as  vi.siting  Copperas  Hill  in 
Rutland  county,  Vt.,  and  though  nothing  official  has  yet  been  given  ont 
regarding  their  intetitiotis  it  is  understood  that  they  will  develope  the  de- 
po.sil  and  begin  the  manufacture  of  ])aint.  There  is  an  unlimited  quantity 
of  it  there  and  the  development  wmiUl  mean  much  to  the  region  ronnd 
abnnt  Coppveras  Hill. 

In  the  bottom  of  one  of  the  large.st  quarries  of  the  Vermont  Marble 
Company  at  Rutland,  Vt.,  there  is  now  a  large  quantity  of  ice.  It  is  esti- 
mated that  there  are  fifteen  to  twenty  tons  in  the  quarry.  The  .sun  hits  it 
otdy  teti  minutes  at  noon-day. 

The  granite  cutters  of  Barre  have  complained  seriously  of  having  false 
reports  circulated  about  them  in  the  press,  particidarly  in  the  Associated 
Press  dispatches.  Very  few  dispatches  dated  at  either  place  have  been  cor- 
rect. What  a  newspaper  man  can  hope  to  gain  by  false  reports  is  uncertain, 
but  from  investigations  made  by  STcjne's  representative  he  is  satisfied  that 
the  reports  are  false  and  that  the  cutters  of  Harre  are  just  as  firm  as  they 
were  thirteen  weeks  ago. 

This  department  of  Stone  is  practically  a  new  departure.     It  is  intended 
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that  a  review  of  the  granite  atul  all  stone  industries  in  New  England  will  be 
given  each  mouth,  the  object  being  to  let  patrons  of  the  magazine  in  other 
parts  of  the  world  know  what  New  England  is  doing  and  can  do.  The  way 
to  make  this  department  successful  is  to  assist  in  the  work  of  compiling  the 
matter.  What  is  wanted  is  short  notes  of  contracts,  new  quarries  opened, 
and  any  other  matter  interesting  to  those  engaged  in  the  stone  industry.  II 
there  is  anything  of  such  a  character  going  on  in  your  vicinity  will  you  not 
send  a  postal,  with  a  brief  account  upon  it,  to  the  New  England  office  of  the 
magazine.  No.  3  Morrill  Brothers'  Block,  Concord,  N.  H.  It  matters  not  it 
it  is  not  polished  language,  it  will  be  fixed  up  all  right  for  publicatiou.  Get 
the  matter  all  in  by  the  third  of  the  month  and  let  us  have  a  perfect  floo«I 
for  September. 


THE  yi'IuSTlON  OF  0\'EKi*ROI>UCTlON. 

IT  has  long  been  a  favorite  maxim  with  political  economists  of  the  Henry 
George  school  that  there  was,  strictly  speaking,  no  such  thing  asoverprcj- 
duction,  since  the  necessaries  of  life  could  never  be  too  plentiful,  and  that 
the  real  trouble  lay  in  the  lack  of  purchasing  power  on  the  part  of  consumers. 
As  the  economic  world  is  now  ordered  it  is  immaterial  which  of  the  two  theo- 
ries be  the  true  one,  though  the  difference  is  vast  so  far  as  a  final  solution  of 
the  problem  is  concerned.  The  experience  of  last  year  in  cotton  seems  to 
indicate  that  any  true  theory  on  this  score  must  be  founded  on  an  entirely 
new  hsLsis,  and  one  thai  comniencts  icith  the  question  of  profit  to  the  producer. 
U  seems  like  irony  to  say  that  an  over  bountiful  crop  has  proved  one  of 
the  worst  calamities  that  could  happen  to  any  countn,-,  and  yet  this  i.s  a 
simple  statement  of  fact  as  regards  the  South.  If  it  were  merely  a  ques- 
tion of  purchasing  power  the  unprecedented  low  price  of  cotton  would  nat- 
urally have  stimulated  demand,  and  yet  so  far  from  this  being  the  ca.se,  it 
has  been  difficult  to  market  the  crop  at  any  price.  Nor  is  it  easy  to  see  who 
has  been  benefited  in  any  way  by  this  great  crop  ;  certainly  the  small  gain 
of  the  consumer  has  been  offset  an  hundred  fold  by  the  loss  of  every  one 
else — planter,  merchant  and  manufacturer.  It  is  the  old  paradox  of  great 
cheapness  Ijcing  a  calamity  instead  of  a  blessing,  and  of  demand  and  supply 
being  badly  out  of  joint  with  none  to  set  them  right. — Ajie  of  StccL 


vSOME  SPANISH  BRIDGES. 

GRKAT  progress  has  been  made  all  over  vSpain  in  recent  years  in 
brid>je  building.  The  question  often  occurs  to  the  traveler,  What 
is  the  need  for  such  long  and  handsome  bridges?  Where  is  the  wa- 
ter? The  truth  is  that  for  nin-^  or  ten  months  of  the  year,  in  most 
cases,  there  is  no  water,  and  the  river-bed  is  used  for  cart  traffic,  forming 
generally  a  better  road  th m  the  ill-kept  highways.  Suddenly,  during  the 
wet  season,  along  comes  the  rain  and  melted  snow  from  the  mountains,  fill- 
ing  the  dr>' bed  and  often  overflowing;  sometimes  in  such  volume  as  to 
sweep  away  heavy  abutments  and  piers  of  masonry. 

The  first  ilhistration  given — taken  in  the  dry  sea.sou — shows  a  bridge 
over  the  Vilaniajor  J<iver.  on  the  railroad  from  Llinas  to  San  Celoni.  The 
river-bed  is  shown  as  entirely  dry  and  used  as  a  road.  The  bridge  is  a  riv- 
eted arch  truss  of  29  meters  (95  ft^)  span,  on  masonry  abutments ;  it  was 
built  by  Sociedad  Material  para  Ferrocarrilesy  Con.strucciones,  of  Barcelona. 

The  second  illustratirm  is  of  historic  interest:  it  shows  a  ver>'  ancient 
masonry  bridge  near  the  town  of  Martorelli  in  the  province  of  Barcelona, 
crossing  the  Nova  River.  This  liridgeis  known  as  "El  Puentedel  Diabolo" 
— the  Devil's  Bridge — the  tradition  being  that  his  Satanic  Majesty  was  con- 
cerned in  its  building,  and  still  occasionally  shows  himself  under  the  arch- 
way at  the  center.  This  archway — a  shelter  and  toll-hou.se  combined — is 
peculiar,  and  no  similar  construction  is  know  to  exist  elsewhere  in  Spain. 
It  is  remarkable,  by  the  way,  how  much  the  devil  has  been,  according  to 
old-world  tradition,  mixed  up  in  the  bridge-building  business;  there  is 
hardly  a  countr>'  in  Europe  that  has  not  its  "Devil's  Bridge."  In  the 
more  civilized  New  World,  of  course  our  bridge-builders  are  as  far  re- 
moved as  possible  from  any  connection  with  Satanic  or  underground  in- 
fluences. 

In  this  illu.stration,  it  may  be  noted  that  the  bridge  seen  in  the  di.s- 
tance,  through  the  arches  of  the  old  bridge,  is  the  longest  railroad  bridge  in 
Spain. —  The  Railroad  and  Engineering  Journal, 


"Inclosed  plea,se  find  our  check  for  $2.00,  being  auKninl  for  one  year's 
subscription  to  Stone.  Your  June  issue  is  a  "daisy.*  There  is  no  paper 
or  magazine  that  we  know  of,  that  gives  .so  much  valuable  information  to 
stone  contractors  and  dealers  as  Stone.  We  wish  you  success  in  your  new 
venture,  hoping  stone  men  generally  will  subscribe  liberally. — Outhbert  & 
Sargent.  r,>p/k-<i.  k'an." 
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A  SILHOUETTE  IN  STONE. 


OTHKR  NATURE  very  often  unloosens  her  earth-bcnn  dignity,  and 

:omes  with  her  own  creations  as  capriciou.s  and  fanciful  a  jade  as 

that  most  ehisive  f>f  all  loves — the  (loddess  of  Fortune.     This  ar^n- 

meiit  is  well  exemplified  in  a  slab  of  marble  owned  by  Mr.  R.  W.  Barker. 

the  well-known  funeral  director,  and  now  on  exhibition  at  his  office  on 

Eleventh  street. 

The  .slab  is  a  sample  of  the  finest  Sienna  marble,  taken  from  the  famous 
quarries  near  Lisbon,  Portugal.  It  is  a  light  orange  yellow  in  color,  streaked 
with  grayish  black  veins.  These  veins  form  the  contour  of  a  woman's 
head  and  bust,  as  true  and  faithful  to  life  as  though  drawn  by  some  skillful 
artist.  The  features  are  distinctly  Spanish,  the  hair  is  dressed  low  un  the 
brow,  and  combed  up  high  in  the  back  in  the  style  familiar  in  the  photo- 
graphs of  Carmencita. 

The  face  seems  to  be  half  covered  with  s(.»niething  thaj^  might  truthfully 
be  defined  as  a  mantilla  of  black  luce,  that  is  wound  around  the  slatuesi^|ue 
throat,  and  falls  in  a  black  cascade  on  the  .swelling  bosom  whose  outlines 
are  perfectly  defined.  The  eye,  half  sheathed  by  the  lid,  whose  dark  lashes 
sweep  the  high  rounded  cheek,  is  dark,  and  a  little  imagination  could  create 
a  laugour  in  its  depths. 

The  whole  is  marvelous  and  would  deserve  a  prominent  place  in  the  great 
mu-seums  of  the  world.  When  you  look  at  the  marble  for  the  fir.st  time  the 
outlines  seem  blurred,  but  after  a  .short  time  they  stand  out  boldly  and 
clearly,  so  much  so  that  nothing  else  is  noticed  on  the  slab. 

Ma.  Barker  obtained  the  stone  in  a  rather  peculiar  way.  He  was  .standing 
one  day  looking  idly  in  the  big  show  windows  of  Barber  &  Ro.ss'  .store, 
comer  of  Eleventh  and  G  streets.  His  eye  fell  on  this  particular  piece  of 
marble,  which  was  one  among  specimens  in  the  window.  The  longer  Mr. 
Barker  looked  the  more  interested  he  grew.  Mrs.  Potter,  the  arti.st.  hap- 
pened to  pass  by,  and  Mr.  Barker  called  her  attention  to  the  stone. 

"Look  at  it  intently,  if  you  please,"  said  Mr.  Barker,  "and  tell  me  what 
you  see," 

"Why,  it  is  a  woman's  head,"  remarked  Mrs.  Potter,  and  she  iwinted  out 
all  the  characteristics.  Mr.  Barker  went  in  and  purcha.sed  the  .stone,  the 
salesman  wondering  what  he  wauted  with  a  .specimen  block  of  marble. 
When  Mr,  Barker  let  the  secret  of  his  purchase  out,  the  firm  would  have 
gladly  bought  it  back  at  any  pricL\^  IVasAin^/on  //cra/d. 


"A  NECESSITY  TO  THE  TRADE." 

"We  highly  appreciate  the  articles  published  in  Stonk,  and  consider  the 
magazine  a  necessity  to  the  trade.— //<(;.  A.  /M/ot,  .hhiison  Point,  .Ut." 
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N  the  tinoniitig  when  the  workiiieti  arrive  at  the  shop,  they  find 
it  cokl  and  dark  with  a  sadness  as  of  ruin.  At  the  end  of  the 
long  room  the  engine  is  mute,  with  lier  tliin  arms,  her  silent 
wheels:  and  she  adds  to  tlie  nielanchrdy,  slie  whose  noise  and 
movement  ordinarily  animate  the  whole  huildiiif^  with  the  beat- 
ings of  her  giant  heart. 

The  employer  descends  from  his  little  office.  He  says  with  a 
sad  air  to  his  employes  : 

*'My  friends,  there  is  no  work  to-day.  The  orders  no  longer 
arrive :  from  all  sides  I  receive  counter-orders.  I  shall  remain 
with  my  merchandise  upon  my  hands.  This  month  of  Decem- 
ber, upon  which  I  counted,  this  mouth  of  large  orders  in  other 
years,  threatens  to  ruin  the  niost  solid  houses^ — it  is  necessary  to 
stop  everything." 

And,  as  he  saw  the  workmen  look  at  oik*  another  fearing  to 
return  home,  fearing  hunger  on  the  morrow,  he  added  in  a  lower 
tone 

"I  am  not  .selfish  ;  no.  I  swear  it  to  you.  My  situation  is  as  ter- 
rible, perhaps  more  terrible  than  yours.  In  a  week  I  have  lost 
fifty  thousand  francs.  I  stop  work  to-day  in  order  not  Lo  further 
widen  the  gulf,  and  I  have  not  the  first  sou  with  wliich  to  meet 
my  bills  of  the  fifleenth.  Yon  see  I  speak  to  you  as  friends ;  I 
hide  nothing  from  you.  Perhaps  lo-morruw  the  sheriffs  will  be  here,  [t  is 
notour  fault,  is  it?  We  have  fought  to  the  end.  I  would  gladly  aid  you  to 
pass  the  crisis,  but  I  have  no  longer  any  bread  to  divide." 

Then  he  offers  them  his  hand.  The  workmen  press  it  silently,  and  during 
.several  minutes  remain  there  regarding  their  usele.ss  tools,  their  hands 
closed  tightly.  Other  mornings  from  dawn  the  files  have  sung  and  the 
hammers  marked  the  rythm.  To-day  all  seem  lo  sleep  in  the  dust  of  the 
failure.     Twenty,  thirty  families  will  not  eat  the  coming  week. 

Several  women  who  work  in  the  factory  have  tears  in  their  eyes.  The 
men  try  to  seem  firmer.  They  a.ssume  a  courageous  air  and  say  that  one 
does  not  die  of  hunger  in  Paris.  Then,  when  their  employer  leaves  them 
and  they  .see  him  crushed  bv  a  disaster  greater,  perhaps,  than  he  has  avowed, 
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they  leave  oaie  by  ono.  siiflcfl,  the  throat  tijjhl.  cold  at  the  heart,  as  if  Ihey 
left  a  chamber  of  death.  The  dead ;  it  is  the  labor ;  it  is  the  grand  raute 
cnj^iie,  whose  frame  shows  sinister  in  the  shade. 

II. 

The  workman  is  in  the  street,  on  the  pavenitnl  He  has  paced  the  side- 
walks during  eight  days,  without  finding  work.  He  has  gone  from  door  to 
door,  offering  his  hands,  his  arms,  himself,  for  no  matter  what  need,  the 
.- ^_    *  most    repugnant,  the    most   hard,  the  mo-st  mortal.     But 

z}^-'  ._  all  the  doors  have  remained  clo.sed.     Then  he  has  offered 

to  work  at  half  price.  The  doors  have  not  opened.  It 
is  the  panic,  the  terrible  panic  which  sounds  the  knell  in 
the  attics.  The  panic  has  stopped  all  industries,  and 
money  has  hidden  itself  At  the  end  of  eight  days  it  is 
over.  The  workman  has  made  a  supreme  endeavor,  and 
he  returns  home  slowly  with  empty  hands,  worn  out  with 
misery.  The  rain  falls  ;  to-ni^hl  Paris  is  funereal  in  the 
mud.  He  walks  in  the  shower  Avithout  noticing  it,  not 
feeling  his  hunger,  stopping  that  he  may  arrive  home 
later.  He  leans  over  a  parapet  of  the  Seine ;  the  water 
floAvs  with  a  sullen  sound  ;  the  sprays  of  w  hite  fcam  are 
torn  by  a  pier  of  the  bridge.  He  leans  further  forward, 
The  collossal  stream  pa.sses  under  him  and  .sends  to  him 
an  imperative  call.  Then  he  .says  to  himself  that  this 
would  be  cowardly,  and  goes  on.  The  rain  has  stopped. 
The  gas  blazes  in  the  jewelers'  windows.  If  he  W'ere  to 
break  the  glas.s,  he  could  take  a  handful  which  would 
give  bread  for  years.  The  restaurants  are  lighted,  and  be- 
hind the  white  muslin  curtains  lie  sees  men  who  eat.  He 
ha.stenshissteps  toward  the  Faubourg.  Past  the  bake  shops, 
the  butchers. 'pa.st  all  of  gourmand  Paris  who  displays  herself  at  meal-time. 
When  his  wife  and  little  daughter  cried  in  the  morning,  he  promised  them 
bread  in  the  evening.  He  has  not  dared,  before  the  night  fell,  to  go  tell 
them  that  he  lied.  As  he  walks  he  asks  himself  how  he  shall  return,  how 
he  can  tell  them  in  order  to  give  them  patience.  They  cannot,  however. 
remain  much  longer  without  eating.  He  will  try,  but  his  wife  and  child  are 
loo  delicate.  He  will  try  to  beg ;  but  when  a  gentleman  and  lady  pass  him 
and  he  desires  to  extend  his  hand,  his  'arm  stiffens,  his  throat  swells,  he 
remains  planted  on  the  sidewalk,  while  the  pas.sers,  thinking  him  drunk, 
turn  to  see  his  fierce,  htmgry  face. 

III. 


The  wife  of  the  workman  has  descended  to  the  threshold  of  the  door, 
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ing  the  little  one  sleeping  above.  The  woman  is  pale  and  thin.  She  wears 
a  calico  dress.  She  shivers  in  the  icy  wind  of  the  street.  There  is  no  longer 
^anything  in  the  house.  wShe  has  carried  e\erythiug  to  the  pawnbroker, 
iight  days  without  work  is  enough  to  empty  the  hou.se.  That  niorniug  she 
sold  the  last  handful  of  wool  from  her  mattress.  The  entire  mattress  has 
gone  in  this  way  ;  now  nothing  remains  but  the  ticking.  This  she  has  hung 
before  the  window  to  keep  out  the  wind  because  the  little  one  coughs  hard. 
Often,  without  saying  anything  to  her  husl)and.  she  ha,s  hunted  work  but 
without  success.  The  panic  has  hurt  the  women  more  than  the  men.  From 
the  stair  landing  she  has  heard  the  unhappy  ones  solibing  during  the  night. 
She  has  seen  one  crouched  in  the  corner  of  the  sidewalk:  another  is  dead; 
another  has  disappeared.  She.  fortunately,  has  a  good  husband,  one  who 
does  not  drink.  They  would  be  beyond  want  if  lack  of  work  had  not 
stripped  them  of  all.  She  has  exhausted  her  credit ;  she  owes  the  butcher 
and  the  grocer,  and  she  dares  not  even  pass  their  shops.  That  afternoon 
she  went  to  her  .sister  to  borrow  twenty  sous;  but  she  found  her.  also,  in 
such  miser}'  that  she  began  crying  without  saying  anything,  and  they  wept 
together.  Then,  when  she  left,  she  promised  to  take  her  a  piece  of  bread  if 
her  husband  should  return  with  some. 

The  husband  does  not  come.  The  rain  falls  and  the  woman  takes  refuge 
in  the  court.  Tlie  large  drops  fall  at  her  feet ;  the  dampness  penetrates  her 
thin  dre-ss.  At  times  .she  becomes  impatient  and  goes  out,  notwithstanding 
the  shower,  to  look  for  him  for  whom  she  waits.  WTien  she  returns  she  is 
.drenched.  She  ]>a.s.ses  her  hands  over  her  hair  to  dry  lliem.  She  waits  yet, 
shaken  first  by  chill  and  then  burning  with  fever.  She  is  hungry.  Acro.ss 
the  street  she  sees  a  bakeshop.  She  thinks  of  the  little  one  who  sleeps  above. 
At  la.st  she  sees  her  husband  slowly  tnoviug  along  the  street.  She  runs 
toward  him.  and  looks  anxiously  at  him. 

"Well,"  stammers  she. 

He  says  nothing,  bowing  his  head.     Then  she  a.scends  first,  pale  as  death. 


IV. 

Above,  the  little  one  sleeps  no  longer.  She  has  awakened  and  half  dreams, 
watching  the  end  of  a  candle  which  flickers  on  a  corner  of  the  table.  No 
one  knows  what  monstrous  and  heart-breaking  thing  pas.ses  through  the 
mind  of  this  child  of  seven  years  ;  her  face  withered  and  serious  as  that  of 
a  grown  woman.  She  is  .seated  upon  the  ^wd  of  the  trunk  that  .serves 
as  a  bed;  her  feet  hang  bare  and  shivering:  her  small  thin  hands  gather 
closer  against  her  breast  the  rags  which  cover  it.  She  feels  there  a  burning 
fire  which  .she  would  extinguish.     She  dreams. 

She  has  never  had  playthings.  She  has  not  gone  to  school  becan.se  she 
has  had  no  sboe.s.     She  remembers  that  when  she  was  younger  her  mother 
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used  lo  take  her  to  live  sunlishl.  Hut  Ihat  is  lon^^  ago.  Tliey  were  forced 
to  move,  and  since  llieti.  It  seems  to  her  that  an  icy  wind  lias  blown  contin- 
ually through  the  house,  and  she  has  never  been  happy;  she  has  always 
bet- 11  luingry.  It  js  a  profound  thing  into  which  she  has  descended  with- 
out comprehending;  it,  Is  all  tlie  world  hungry?  She  has  tried  lo  become 
accustomed  to  this,  but  has  not  succeeded.  She  thinks  that  she  is  too  little; 
that  it  is  necessary  to  be  grown  to  understand.  Her  mother  knows  with- 
out   doubt,  this  Ihing   whicli   is  hidden  from    children.     If  she   dared  she 
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would  ask  who  puts  you  into  the  world  that  you  should  be  always  hungry. 
Then  the  room  is  so  ugly.  She  look.s  at  the  window  where  the  bed  ticking 
beats  backward  and  forward,  at  the  bare  walls,  the  broken  furniture,  all  that 
shame  of  the  attic  brought  by  lack  of  work.  In  her  ignorance  slie  thinks 
she  has  dreamed  in  chambers  filled  with  beautiful  objects  which  shine.  She 
closes  her  eyes  to  see  it  all  again.  Through  her  thin  lashes  the  gleam  of 
the  candle  becomes  a  splendor  as  of  gold  in  which  she  would  enter.  But 
tlic  wind  blows;  such  a  current  of  air  comes  from  the  window  that  she  is 
seized  with  a  paroxysm  of  coughing.  Her  eyes  are  full  of  tears.  Formerly 
she  was  afraid  when  left  alone  ;  now  .she  does  not  care.  As  the>  have  not 
eaten  since  morning  she  thinks  her  mother  has  gone  out  to  get  bread.  This 
idea  amuses  her.  She  will  cut  her  iiread  into  all  sorts  of  little  pieces.  She 
will  eat  them  slowly,  one  by  one.     She  will  play  with  !ier  food. 

The  mother  enters  :  the  father  closes  the  door.  The  child  looks  at  the 
hands  of  both,  much  surprised.  Then  %vhen  they  say  nothing,  at  the  end 
of  a  moment  she  cries  in  a  chanting  tone  : 

"I  am  hungry  :  I  am  hungry'." 

The  father  drops  his  head  in  his  hands  iu  a  corner  of  the  dark  room.     He 
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stays  there  bowed,  his  shourders  sliaken  by  the  great  silent  sobs.  The 
mother,  suffocated  with  tears,  comes  to  put  the  child  in  bed.  She  covers 
her  with  all  that  is  warm  in  the  house,  telling  her  to  be  good  and  sleep. 
Hut  the  child,  whose  teeth  chatter  in  the  cold,  and  who  fecl.s  the  fire  in  her 
breast  burn  hotter,  becomes  bolder.  She  puts  her  aim  about  her  mother's 
neck  and  says  softly  : 

"Tell  me,  mamma,  why  a.e  we  hungry?" 

Etnile  Zola 


ARIZONA  ONYX. 

ARIZONA  onyx  is  fast  gaining  a  reputation  in  the  Kast,  and  the  day  is 
uot  far  distant  when  most  of  the  onyx  used  in  the  United  States  will 
come  from  this  territory.  The  gjeal  beds  of  this  precious  stone  in 
Yavapai  and  Maricopa  counties  alone,  when  sufficiently  developed,  will 
.supply  a  greater  part  of  the  demand.  Ivven  now  frtitn  two  ta  five  carloads 
are  shipped  from  the  Yavapai  beds,  and  arrangements  are  being  made  to 
increase  the  output,  and  by  the  5th  of  May.  teams  will  be  moving  several 
tons  a  day  from  the  Cave  Creek  mines. 

The  Yavapai  onyx  beds,  owned  by  W.  O.  O'Ncil  and  partners,  are  [)rol)- 
ably  the  most  extensive  mines  of  the  kind  known,  being  almost  a  solid  l)ody 
one  mile  by  one  mile  and  a  half  in  extent.  At  present  about  forty  men  are 
engaged  in  taking  out  the  stone  that  is  being  shipped  to  Chicago,  New  York, 
Cincinnati  and  other  Eastern  cities,  where  it  is  worked  into  table-tops,  etc. 
Probably  the  largest  slab  of  onyx  ever  taken  out  in  one  piece  was  dug  out 
of  the  O'Neil  ledge,  it  being  10x23  f*^^^-  '^^^^  26  inches  thick.  The  stone 
from  this  claim  is  very  fine  grain  and  takes  a  much  higher  polish  than  the 
celebrated  onyx  of  Mexico,  ami  it  contains  colors  that  were  exhausted  many 
years  ago  in  the  Mexican  mines.  Then,  too,  the  mines  of  that  country 
never  turned  out  pieces  larger  than  five  or  six  feet  square.  So  far  as  devel- 
oped, the  Ca\'e  Creek  onyx  beds  do  not  seem  to  be  as  large  as  the  Yavapai 
beds,  though  the  stone  is  as  fine,  but  even  as  they  are,  they  will  produce 
large  amounts  and  in  blocks  of  verj-  satisfactory  size.  J.  H.  Dougherty,  of 
New  York,  is  doing  a  great  deal  of  development  work,  and  as  soon  as  the 
road  is  completed,  he  will  put  teams  to  hauling  and  loading  it  on  to  the  cars 
at  Plienix.  for  shipment  to  New  York, — Phenix  Gazette. 


FUNDAMENTAL  IDEAS  IN  ARCHITECTrRE. 


A  WRITER  in  a  recent  issue  ot  the  London  /a/i/r/ presents  the  follow- 
ing remarks  on  the  fundamental  ideas  in  architecture,  which  are 
likely  to  prove  of  interest  to  American  readers;  Leaving  aside 
the  battle  of  styles,  what  is  it  in  architecture  that  gives  the  dis- 
tinctive mark  or  idea  to  the  leading  styles?  Compare  the  Parthenon  at 
Athens  to  the  Cathedral  of  Cologne,  the  Allmnihra  at  Granada  to  St. 
Peter's  at  Rome,  and  we  must  at  once  admit  some  radical  difference  in  the 
fundamental  idea  that  has  produced  such  divergent  results.  The  result  in 
each  case  is  a  growth,  but  the  idea  in  the  elementary  notion  of  construction 
has  in  each  case  been  different. 

Art  in  architecture  is  the  ornnmL'nt.al[on  of  the  construction  ;  superadded 
ornament  is  either  bad  art  or  not  architecture.  In  the  developmetit  of 
building  the  treatment  of  the  three  elements  of  weight,  support  and  secur- 
ity assume  different  shapes.  The  employment  of  ornament,  or  architecture, 
came  in  with  the  ornamentation  of  the  support,  the  ornamentation  of  the 
weight  and  the  ornamentation  of  the  construction  which  connected  the 
weight  with  the  support.  To  arrive  at  the  fundamental  idea  in  the  differ- 
ercnt  styles  we  must  examine  the  relations  between  the  support  and  the 
weight. 

Tin-  Egvi'Tia.n. — The  Egyptian,  the  oldest  of  known  styles,  placed  the 
weight  firmly  on  the  ground.  In  the  first  stages  of  building  the  strength 
of  materials  and  the  art  of  construction  were  but  imperfectly  understood, 
and  to  obtain  security  masses  of  material  were  placed  on  a  broad  base,  nar- 
rowing upward  in  the  form  of  a  p\ramid.  It  suggested  security  and  perma- 
nence. The  earliest  extant  monument  of  the  work  of  man.  the  Pyramids 
by  the  Nile,  still  rest  on  the  sands  of  the  desert  in  their  majestic  massive- 
ness.  The  Egyptian  buildings  were  constructecl  on  the  model  of  the  pyra- 
mids. Truncated  at  various  hights,  the  details  and  ornamentation,  however 
varied  left  the  same  impression  of  security  atid  permanence.  The  shelving 
hnsc  from  which  sjirings  the  propylon  or  porch,  the  multiplication  of  short 
stunted  shafts,  the  shallow  reliefs,  are  all  subscr\ent  to  the  one  idea.  The 
liuilding  rests  on  the  ground,  and  you  kuow  it.  The  slender  obelisk  placed 
in  front  as  a  foil  brought  into  prominence  the  massive  solidity  of  the  build- 
ing. The  accessory  sphinx,  with  its  front  paws  placed  flat  on  the  pedestal, 
the  body  firmly  recumbent,  and  theh^ad  solidly  draped,  was  a  type  of  im- 
mobility and  rest. 

Thm  Grecian. — Turn  now  to  the  (xreek  building,  with  its  pediment  sup- 
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ported  by  three  lofty  columns.  The  idea  here  is  the  expression  of  power 
by  the  easy  lifting:  up  of  the  weight.  The  Egyptian  represents  the  mass 
solidly  resting  on  the  earth  ;  the  Greek  lifted  it  with  ease  into  the  air.  and 
the  architectural  forms  and  details  were  subservient  to  the  idea.  The  tri- 
angular pediment  suggests  the  feeling  of  pressure  downward,  the  broad 
architrave  and  entablature  adds  mass  and  solidity,  and  the  moldings  and 
projecting  cornice  assist  the  general  impression  of  weight.  To  resist  the 
downward  crush  of  this  mass,  the  tall  graceful  pillars  rise  up  to  support  it. 
seemingly  without  effort  ;  the  walls  are  thrown  backward  almo.st  out  of 
sight  that  the  eye  may  more  readily  rest  on  the  work  of  the  columns.  The 
capital,  the  point  of  contact  or  conflict  between  the  weight  and  the  sup- 
port, is  admirably  designed  to  denote  the  triumph  of  support ;  the  fluting 
of  the  columns  tell  the  eye  that  there  is  no  undue  pressure  on  the  material, 
and  the  slight  tapering  of  the  column  toward  the  capital  suggests  that 
there  is  power  to  spare.  The  Greeks,  who  were  born  artists,  made  the  mi- 
nor ornamentation  subsidiary  to  the  general  idea ;  it  is  neither  complex  nor 
elaborate ;  the  upper  intensifies  the  idea  of  weight ;  the  lower  that  of  easy 
support.  Their  buildings  suggest  repose  rather  than  massiveness.  confidence 
rather  than  security — the  confidence  of  skill  in  contest  with  inert  weight. 

Thk  Rom.\n. — The  Romans  imitated  the  Greeks,  and  imitated  them 
without  appreciating  the  simplicity  of  grandeur.  They  introduced  circles 
and  segments  of  circles  in  place  of  the  simple  restful  lines  coursing  horizon- 
tally round  the  building.  They  rai.sed  columns  which  supported  nothing, 
simply  for  the  sake  of  ornameiTt ;  the  dome  behind  the  pediment  took  away 
its  significance  and  removed  from  it  the  idea  of  pressure.  They  adojxted 
the  semi-circular  arch,  which  broke  the  entablature  and  the  idea  of  .solidity, 
and  thus  destroyed  the  fundamental  idea  of  the  C»reek  simplicity  without 
substituting  any  of  their  own. 

When  the  Roman  style  was  removed  to  Constantinople  the  Byzantines  rev- 
eled in  arch  and  cupola.  Init  without  discerning  the  real  object  of  the  arch. 
The  circular  arch  distributes  the  weight  of  the  wall  ;  they  refused  it  the 
proper  office,  made  it  ornamental  and  concealed  the  real  support  of  the 
weight-  Con.sequently.  in  the  Ry/.antitie  style  we  have  the  domes  and  cu- 
polas representing  the  weight  with  no  visible  support,  and  arches  multi- 
plied at  caprice  with  nothing  to  support.  The  magnificent  dome  of  St. 
Sophia  is  poised  in  the  air,  traditionally  by  a  miracle,  but  really  by  tricks 
of  deceptive  material  and  concealed  l)uttresses. 

TuK  MoRKSQVE. — The  Moresque  strove  for  the  negation  of  the  weight 
altogether  ;  the  Egyptaiu  placed  the  weight  firmly  on  the  ground  ;  the  Greek 
lifted  it  up  in  the  air  with  an  assertion  of  graceful  power  ;  the  Romans  con- 
fused weight  and  support  :  the  Byzantine  represented  weight  without  sup- 
port ;  the  Moor  suggested  tliat  there  was  no  weight  at  all.     To  produce  this 
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died  the  arch  is  often  elong^ated,  its  surface  broken  up  by  fretted  work,  its 
under  surface  hollowed  out.  its  span  divided  into  small  arches.  Above  it  a 
molding  inclost-d  in  a  small  rectang'ular  space,  leaving  to  the  arch  the  sem- 
blance of  leisure  or  sheer  idleness.  The  .sliafts  are  so  light  as  to  take  away 
the  idea  of  having  any  work  to  do.  The  roof  isdividedinlo  a  series  of  honey- 
conibed  pendants,  which  confuse  the  eye  and  abstract  the  feeling  of  pres- 
sure.    The  result  is  aerial,  fairy-like  and  dreamy. 

Thk  Lombard. — The  Lombard  .style,  to  which  our  Norman  is  allied,  at- 
tended more  to  truth,  and  placed  the  support  conspicuously  in  the  wall. 
Of  great  thickness,  with  large  blank  spaces  unpierced  and  prominent,  the 
walls  plainly  tell  their  work  and  their  capacity  to  do  it.  The  ornamentation 
is  subservient  to  the  idea.  Shallow  rece.5.ses  and  paneling  bring  the  surface 
of  the  wall  into  prominence  ;  where  they  are  pierced  for  window  or  door 
the  l>eveling  and  molding  in  perspective  increase  the  idea  of  strength,  the 
arcading  points  to  the  depth,  the  circular  arch  indicates  thesolidit\  of  the 
wall  above,  the  circular  windows  were  adapted  to  emphasize  the  notion  of 
power.  In  the  Egyptian  the  wall  is  unnoticed,  in  the  Greek  it  receded  from 
view,  in  llie  Moresque  it  is  chopped  up  and  scattered,  but  in  the  Lombard, 
without  buttress  or  pilaster,  it  asserted  itself  as  the  main  element  of  support. 

Thh  Gothic. — Thu  G.c)ihic.  so  familiar  to  us,  leaves  the  impression  of 
ascendant  aspiration.  The  tendency  is  upward  ;  heedless  of  weight,  it  breaks 
through  the  weight.  The  nave  ruslies  upward  from  the  aisles,  the  tower 
upward  from  the  nave,  the  spire  upward  from  the  tower.  The  support  is 
lateral  to  allow  of  the  upward  tendency,  buttresses  support  the  sides,  the 
aisles  support  the  nave,  flying  buttresses  hold  up  the  roof.  The  wall  is  de- 
stroyed, being  pierced  by  window  and  arch ;  the  arch  takes  the  thrust  off 
from  the  pillars,  and  the  capitals  become  mere  bands.  The  windows  point 
upward,  the  arch  points  upward,  the  high-pitched  roof  points  upward.  The 
weight,  without  being  denied,  as  in  the  Moresque,  is  thrust  aside,  is  dis- 
turbed over  lateral  support  to  allow  the  upward  tendency. 

Suflicient  has  been  said  to  allow  of  a  glimpse  of  the  relations  of  weight 
an<l  support  in  the  chief  styles,  and  to  indicate  how  they  affected  the  promi- 
nent features.  The  treatment  of  each  specimen  in  each  style  is  distinctive, 
and  the  infinite  variety  in  form  and  ornament  clustered  around  the  funda- 
mental idL':l. 


A  BRITISH  VIEW  OI-   RKCIPROCITV. 

THE  system  of  entailing  trade  concessions  with  other  nations  through 
reciprocity,  is  an  oi<l  one,  and  its  genesis,  in  the  modeni  sense,  is  due 
to  the  poHcy  of  the  great  Napoleon,  although  applied  and  reduced  to 
a  science  by  Napoleon   III.     Ihit  international  interest  is  given  to  the  ques- 
tion by  the  recent  attitude  of  the  United  States,  and  the  great  measure  of 
its  success,     Commenting  on  this  the  l^ndon   Trade  Journal  says: 

"  British  merchants  and  manufacturers  are  asking  themselves  whether 
something  could  not  have  been  d(nie  to  prevent  the  conchision  of  the 
Spanish  West  Indian  treaty  between  Spain  and  the  United  States  in  its  pres- 
ent diflferential  form.  It  is  one  result  of  the  failure  of  British  negotiations 
at  Madrid  for  a  renewal  of  the  treaty  with  Spain,  which  expired  yesterday. 
To-day,  therefore,  the  new  and  enormously  increased  duties  come  into  force 
in  the  peninsula,  and  the  United  States  steps  into  the  Cuban  and  Porto 
Rico  market,  while  British  goods  art-  shut  out.  It  is  a  decided  victory  for 
the  aggressive  commercial  policy  introduced  by  Mr.  Blaine  ;  but  it  is  just 
possible  that  the  United  States  has  not  weighed  all  the  consequetices  of  such 
a  policy.  If  anything  is  calculated  to  goad  the  British  manufacturer  into  an 
agitation  for  retaliation  it  is  just  this  case  of  Cuba,  upon  which  the  Ameri- 
cans have  placed  a  gigantic  and  grasping  hand.  Retaliation  we  hold  to  be 
unwise  and  u.seless,  but  there  are  signs  that  its  advocates  in  this  country  are 
becoming  numerous  and  influential.  In  Birmingham,  whose  idol  a  few 
years  ago  was  John  Bright,  the  tariff  committee  of  the  Cliamber  of  Com- 
merce has  recommended  that  the  government  be  urged  to  retaliate  by  in- 
creasing the  duties  on  Spanish  productions,  and  though  the  council  of  the 
chamber  rescinded  this  resolution  the  fact  that  the  committee  adopted  it  is 
most  significant." 


Tin-:   ST.  LAWRlvNCK  (JUKSTION. 


THE  retaliation  against  the  Canadiati  government  for  its  practical  \nola- 
tion  of  the  treaty  of  Washington,  in  the  matter  of  granting  rebate;?  to 

Canadian  vessels  through  the  Welland  canal  and  the  St.  Lawrence 
river,  that  in  effect  imposed  a  toll  of  two  cents  per  ton  on  Canadian  shipp>ers 
and  eighteen  cents  per  ton  on  Americans,  has  awakened  the  Canadians  to 
a  .sense  of  the  magnitude  of  their  mistake,  altlumgh  there  are  not  wanting 
expressions  of  jingoism,  that  to  .^uieHcans  has  a  .serio-comic  aspect — comic 
to  Americans  and  serious  to  Caniuliaus.  as  a  contemporary  has  wittily  ex- 
pressed it.  The  recent  billpa.ssed  by  Congress  and  the  President's  message 
has  roused  grave  api)rehension  among  Canadian  ves.sel  owners.  The  steamer 
Rosedale,  owned  by  Hagarty  &  Co.,  and  costing  $100,000,  is  too  long  to  be 
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brought  down  through  the  vSt.  LawrcMice  canal  and  wonkl  have  to  tie  up. 
The  Algonquin,  owned  by  Thomas  Marks,  of  Port  Arthur,  and  costing  about 
the  same,  would  be  in  a  similar  predicament.  The  imposition  of  the  toll 
would  also  probalvly  lead  to  litigation,  because  most  of  the  charters  have 
already  been  made  under  the  impres.sion  that  the  tolls  would  remain  the 
same  as  before.  The  aggregate  loss  to  Canadian  vessel  owners,  if  the  full 
loll  he  imposed,  would  undoubtedly  l)e  U]j  in  the  millions.  It  is  understood 
that  the  contractors  for  the  Canadian  Soo  canal  have  proposed  to  complete 
it  for  traffic  within  a  year  on  the  payment  of  $250,000  extra.  W.  W.  Ogilvie, 
the  big  miller,  said  ; 

"The  operation  of  the  bill  will  not  seriou.sly  affect  the  trade  of  Montreal 
or  the  Dominion.  American  ve.>vsels  can  now  go  and  di.scharge  at  Kingsttju 
and  get  their  rebate  the  same  as  Canadian  vessels,  Init  if  we  are  to  allow 
them  to  go  and  discharge  in  Ogdensburg,  it  would  virtually  handover  the 
St.  Lawrence  river  carrying  trade  to  the  Americans.  The  same  people 
could  not  work  on  American  barges  without  living  in  the  United  States  and 
becoming  American  citizens.  Although  all  our  canals  and  rivers  are  open 
to  Americans,  they  still  keep  the  Whitehall  and  Erie  canals  and  the  Hudson 
river  closed  against  us.  Our  barges  have  to  tranship  at  Whitehall,  while 
theirs  load  anywhere  in  Canada  and  go  through  to  New  York.  Still  they 
say  that  they  do  not  discriminate  against  us.  Taken  altogether,  if  the 
Canadians  are  wi.se  they  will  pay  no  attention  to  the  Americans." 
John  Torrance  of  the  Dominion  Steamship  Line,  said: 
"Ocean  and  inland  carriers  will  have  to  bear  the  burden.  Till  the  Sanlt 
canal  is  finished  the  weight  will  fall  seriously  on  those  named,  and  hence  of 
course,  on  Montreal  and  its  forwarding  interests.  Still  I  am  not  for  abating 
a  jot  of  Canada's  title  in  question.  The  conduct  of  the  Americans  in  shut- 
ting us  out  of  the  Whitehall  and  Erie  canals  is  of  itself  enough  to  point  to 
without  anything  for  the  justification  of  what  the  Americans  term  discrimi 
nation  against  them." 


THIS  EVER-CHANGING  WORLD  OF  OURS. 


TONE."  on  one  or  two  occasions,  has  criticised  the  views  so  long 
held  by  geologists  that  the  igneous  and  metaniorphic  rocks  were  a 
clear  evidence  of  a  molten  interior  of  the  earth,  especially  as  vol- 
canic action  seemingly  demonstrated  the  existence  of  rocky  ma- 
terial in  a  melted  condition.  But  there  is  every  reason  for  believing  that  all 
of  the  crystalline  rocks  have  been  deposited  from  aqiieous.  or  at  least  liquid 
solutions,  and  that  the  nietamorphism  has  been  a  result  of  subsequent  ac- 
tion. Few  of  the  deposits  forming  the  earth's  crust  remain  in  the  condi- 
tion in  wliich  they  originally  were  deiJosJied.  and  these  are  cotnparativeh" 
recent  formations.  It  is  more  than  probable  that  every-  portion  of  the  earth's 
crust  has  successively  undergone  a  change  from  a  condition  where  acid  or 
alkaline  solutions  that  form  the  bases  of  quarts'.,  and  the  clay  rucks,  as  mica, 
feldspar,  and  the  limestone  and  magnesian  series,  have,  through  chemical 
crj'stallization,  been  deposited  as  the  granites  and  marbles,  or  by  erosion 
and  recementing,  into  the  .slates  and  sandstones,  or  by  organic  trans- 
formation into  the  limestones,  and  then  by  the  unequal  pressures  locallj' 
exerted  on  the  strata,  hav^e  developed  sufficient  heat  to  metamorphose  them 
into  gneiss  and  schi.sts. 

The  process  is  continuous  and  is  in  constant  operation.  Complete  ig- 
neous metamorphism  would  produce  a  conglomerate  containing  all  of 
the  material  for  any  of  the  existing  rocks,  and  these  materials  grad- 
ually being  dis.solved  in  aqueous  .solution,  are  again  separated  into  their 
several  characteristics  by  the  selective  process  of  chemical  crystallization, 
or  low  forms  of  organic  life,  to  again  undergo  erosion  and  separate  deposi- 
tion. It  has  been  generally  maintained  that  granite  is  the  result  of  crystalliza- 
tion from  perfect  fusion,  although  this  would  seem  entirely  disproved  by 
the  existence  of  some  of  the  mother  liquor  in  the  center  of  the  quartz 
crystal,  and  that  could  not  have  formed  at  a  temperature  higher  than 
94"  Fahrenheit — a  degree  of  heat  far  too  low  to  produce  fusion. 

But  the  heat  exists,  as  volcanic  action  shows,  and  that  temperature  in- 
creases one  degree  for  every  fifty  or  sixty  feet,  has  led  to  the  assumption 
that  the  interior  mu.st  reach  a  molten  temperature  at  no  great  distance  be- 
low the  surface.  But  this  view  is  due  to  an  improper  conception  of  the  prop- 
erties of  heat,  so-called.  Heat  is  not  a  tangible  thing,  but  is  a  form  of 
molecular  motion,  and  the  more  freedom  there   may  be  for  a  molecule   to 
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move,  ihe  more  thai  motion  is  made  evident  as  heat.  As  pressure  increases 
the  amphtiule  of  molecular  vibration  is  lessened,  and  the  exponent,  as  heat, 
is  reduced  in  the  same  degree,  and  if  a  pressure  could  be  imagined  that 
woulil  cause  the  molecules  to  absolutely  touch,  and  so  destroy  their 
vibration,  we  would  reach  the  absolute  zero  of  temperature,  But  now 
suj^pose  this  pressure  were  to  be  suddenly  removed.  The  vibrations 
would  begin  again  and  increase  in  energy,  and  to  its  extent  it  would 
be  manifested  as  heat.  The  shrinkage  of  the  earth's  crust  from  any 
cause  in  any  particular  direction  would  relieve  the  pressure  in  some 
other  direction,  and  if  the  relief  were  sufficient,  we  would  have  a  temper- 
ature capable  of  fusing  any  substance  composing  the  earth's  solid  crust. 

This  view  is  the  only  one  that  answers  to  the  data  of  modern  observation 
and  science,  although  it  introduces  some  singular  paradoxes.  The  latest 
view  of  matter  adapted  by  chemists  and  physicists  is  that  the  individuality 
of  the  various  elements  is  due  to  a  certain  individuality  of  the  motion  of  an 
atom,  and  therefore  that  matter  need  not  be  of  more  than  one  material,  and 
even  that  one  manife.st  only  by  its  motion.  If  the  absolute  Jiero  could  be 
reached,  and  all  motion  be  destroyed,  it  would  have  no  property  whatever, 
and  would  not  exist.  The  thing  itself  seems  impossible,  and  exists  only  in 
the  mathematical  imagination,  like  infinity. 

In  the  bottom  of  the  great  oceans  that  are  constantly  being  fed  by  ma- 
terials brought  down  by  rivers  and  glaciers  the  process  of  sifting  out  and 
metamorphosing  is  now  going  on,  probably  nearly  as  it  has  during  past 
geological  ages,  and  the  only  clement  required  to  account  for  any  of  the 
geological  phenomena  is  time,  modified  perhaps  by  varying  changes  due  to 
climate  and  even  to  cosmical  action,  and  in  which  all  temperatures  and  pres- 
sures are  involved  to  assist  in  the  modification.  New  limestone  strata  are 
being  built  by  zoophytes  out  of  the  lime  carbonate  in  the  sea  water  which 
has  not  only  this  but  silica  and  aluninia  in  solution  as  well  as  in  mechanical 
suspension.  The  entire  Allegheny  system  is  slowly  sinking,  while  the 
sierras  of  the  Western  slopes  are  rising.  In  time  what  is  now  the  sea 
bottom  will  emerge,  as  the  continents  slowly  sink,  and  as  the.se  iuvolve 
varying  pressures,  volcanic  action  will  modify  the  sediment  of  successive 
portions,  giving  rise  to  the  metaniorphorism.  until  lately  ascribed  to  a 
period  when  the  entire  earth  was  in  a  fused  condition — a  condition  which, 
if  it  ever  existed,  was  .so  exceedingly  remote  as  to  cover  many  eras  of  such 
geological  changes  as  we  now  observe,  but  which  are  seen  to  be  only  a  part 
of  the  same  proces.ses  now  in  action.  One  may  begin  at  any  point  in  the 
geological  investigation  only  to  follow  it  over  and  over  again  in  an  endless 
series  of  change. 


//.   r.    IVimams. 


A  PECULIAR  MONUMKNT. 


FOR  some  time,  says  the  Baltimore  American,  the  decision  of  the  Mary- 
land Historical  Society  to  erect  a  handsome  moiniment  on  Guilford 
battlefield,  in  North  Carolina,  to  the  menior>'  of  the  soldiers  of  the 
Maryland  Line,  who  fought  and  died  there  on  March  15,  1781,  has  been 
slowly  bearing  tangible  fruit,  until  now  the  work  is  so  far  advanced  that 
the  dedication  of  the  moninnent  is  announced  to  take  place,  with  impressive 
exercises,  some  time  in  next  October,  possibly  on  the  anniversar>'  of  the 
surrender  of  the  British  at  Yorktowu,  or  of  the  Inirning  of  the  steamer 
Peggy  Stewart,  at  Annapolis.  The  bronze  castings  of  the  monument  have 
been  completed,  and  are  now  in   Baltimore. 

The  monument  will  be  rather  peculiar  in  shape  and  something  out  of  the 
onHnar\'.  It  will  be  a  simple  granite  block,  rough  atid  unchiseled,  and  cubic 
in  shape.  Its  dimen.sions  will  be  six  feet  by  four  feet  by  four  feet,  and  it 
will  be  placed  on  a  circular  mound  to  give  it  the  appearance  of  greater 
height.  This  block  is  now  being  quarried  at  t!ie  Woodstock  granite  quarries. 
On  two  sides  of  the  block  will  be  fastened  bronze  plates,  two  feet  square, 
one  bearing  the  coat-of-arms of  Murjland  and  lhet>ther  this  inscription  : 

Marvi,and's  TkiBrTE  to 

Hkr  HERurc  I)KAi>. 

Erected  by  Mem'iers  of  the 

Maryuand  Hr.sTORiCAi.  Society, 

In  Memor)'  of  the 

SOIJJIERS  OF  THK  MARVLANP  LINE. 

1781  — 1892. 

Nou  Omnis  Moriar. 

These  plates  are  works  of  art,  and  were  designed  by  Dr.  Fulks,  of  this 
city,  They  were  inoidded  in  Philadelphia,  and  are  now  at  the  office  of  W. 
Hall  Harris,  where  they  have  been  viewed  hy  many  of  the  members  of  the 
society.     The  granite  block  will  soon  be  ready  for  shipment. 

The  result  of  the  battle  of  Ouilford  Court-house  is  well  known,  and  the 
part  the  Maryland  troi>ps  playeil  in  the  engagement  was  most  important. 
Their  lines  were  the  most  advanced  ;  their  fighting  most  determined  and 
effective.  Gen.  Greene,  commander  of  the  forces,  .said  of  Lieut.-Col.  How- 
ard, who  commanded  the  regiment,  that  he  "deser\'ed  a  statue  of  gold." 
Maj.  Anderson,  who  served  through  so  many  engagements,  fell  on  this  field, 
and  his  body  lies  buried  there. 

The  question  of  erecting  this  monument  has  long  been  under  considera- 
tion by  the  society.  On  the  8th  of  last  June  a  committee,  consisting  of 
Edward  Graham  Davis,  Bradley  T.  Johnson  and  W.  Hall  Harris  was  ap- 
pointed to  consider  the  question,  and  a.scertain  its  practicability.  This  com- 
mittee corresponded  with  the  Guilford  Battle  Ground  Company,  which  owns 
the  historic  field,  and  were  offered  a  site  for  the  monument.  Under  the 
297 


39^ 


THE  ARKaii'HF.AD  PAM 


recoiniuendatious  of  this  committee,  which  was  also  constituted  a  building 
coniniittee.  the  society  deteniiiiied  to  erect  the  monument  on  the  position 
hc'ld  by  the  Maryland  regiment  during  the  battle,  and  the  building  commit- 
tee prepared  the  designs. 

It  was  hoped  that  the  monument  could  have  been  erected  in  time  for  ded- 
ication on  the  anniversary  of  the  battle,  but  delays  in  getting  out  the  granite 
and  moulding  the  bronze  rendered  this  impossible.  The  society  will  make 
extensive  preparations  for  the  event,  and  will  take  a  large  delegation  to  the 
battle-field  on  the  day  of  the  dedication.  The  orator  will  be  a  Marylander. 
and  the  exercises  will  be  most  impressive. 


THE  ARROWHEAD  DAM. 


IN  a  pamphlet  recently  read  before  the  Engineers'  Club  of  Cincinnati, 
Col.  Latham  Anderson  discribed  a  dam  about  to  be  built  by  the  Ar- 
rowhead Reservoir  Company.  Liltle^Bear  Valley,  Cab:  the  object  is  to 
store  the  water  of  the  Mohave  River  to  irrigate  a  large  district  near  San 
Bernardino. 

On  account  of  the  configuration  of  the  valleys  very  short  dams  will  be  re- 
quired, extending  between  the  steep  rock  slopes  of  the  cation  on  either 
side.  The  granite  of  which  these  slopes  are  composed  forms  excellent  ma- 
terial for  masonry,  but  the  soil  in  the  neighborhood  does  not  afford  mater- 
ial suitable  for  pitddle  ;  also,  on  account  of  the  frequency  of  earthquakes  in 
this  part  of  the  continent,  it  was  considered  unsafe  to  rely  on  a  purely  ma- 
sonry dam. 

To  meet  all  the  conditions,  the  following  type  of  dam  ha.s  been  proposed 
by  the  writer  :  The  water  face  of  the  dam  to  have  a  face  of  masonry  on  a 
.slope  of  %  to  I  of  a  uniform  thickness,  to  act  as  a  retaining  wall  when  the 
reservoir  is  empty.  The  thickness  calculated  for  a  dam  150  feet  high  is  10 
feel.  This  masonry  is  to  have  a  dry  backing  2  feet  thick  with  the  joints  well 
filled  with  cement  mortar  3  or  4  inches  from  the  lower  face.  A  tile  underdrain 
i.s  extended  along  the  bottom  of  this  wall,  with  outlets  under  and  across 
the  dam,  and  discharging  below  its  foot  at  regular  interv^als  of  height.  The 
dr>'  wall  thus  acts  as  a  drain  to  the  masonry  above  it.  This  composite  wall 
rests  upon  an  earthen  dam.  Instead  of  being  spread  in  layers  in  either  of 
the  usual  methods,  the  earth,  granite  !)ow1ders  and  gravel  are  piped  into 
place  by  the  hydraulic  method.  The  wall  is  first  carried  up  as  high  as  it  can 
be  safely  built  on  tliis  slope  without  support.  When  a  .section  of  the  wall 
is  finished  to  this  height  the  earth  backing  it  is  filled  in  to  within  a  few 
inches  of  the  top  of  the  wall.     Another  section  of  the  wall  is  then  built  and 
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anotlier  filling  of  earth  piped  in  :  this  process  being  carried  on  to  as  high  a 
level  as  it  is  practicable  to  pipe  the  earth.  It  is  expected  to  be  possible  to 
construct  the  dam  in  this  manner  to  a  height  of  125  or  150  feet,  above  which 
level  the  earth  filling  will  be  made  of  the  same  material  as  below,  but  in 
one  of  the  usual  manners,  probably  with  wire  rope  and  trolleys.  The 
lower  slope  will  be  kept  in  shape  by  dry  stone  facing  carried  up  as  the  pip- 
ing proceeds. 

With  water  convenient,  under  a  good  working  head,  the  earth  can  be 
filled  in  at  from  4  to  5  cents  per  cubic  yard.  The  upper  portion  to  be  filled 
in  by  cable   will  probably  cost  from  20  to  25  cents. 

The  wall  is  to  be  concrete  filled  in  with  large  blocks  of  granite,  the  joints 
in  no  case  being  less  than  2  inches  thick.  The  facing.  10  feet  thick,  is  to  be  of 
large  blocks  of  granite  rubble  laid  in  cement  mortar  with  ;^-inch  joints. 
The  material,  including  lilocks  of  granite  weighing  four  to  five  tons  each, 
is  to  be  distributed  on  the  wall  by  wire  rope  and  trolley. 

The  canon  has  hare  rock  walls  so  nearly  vertical  that  the  dam  is  only 
50  feet  long  on  the  bottom  and  less  than  200  feet  at  the  height  of  125  feet 
The  thickness  of  the  dam  on  the  bottom  is  over  90  feet.  It  has  a  slighty 
arched  plan  in  form.  Its  total  height  is  to  be  150  feet.  The  upper  25  feet 
traverses  a  long  granite  ridge  after  leaving  the  canon.  The  plans,  it  is 
understood,  are  shortly  to  be  carried  out  and  the  dam  btiilt. 


•FOOTPRINTS  IN  THE  SANDS  OF  TIME." 


Ol^ARRYMEN  operating  in   the    Portland  sandstone  quarries  in    the 
Connecticut  valley,  recently  bla.sted  out  a  block.  130  feet  beneath  the 
earth's  surface,  that  was   spotted  with    very  interesting  and   curious 
marks.     The    marks,  according    to   scientific   men.    are  footprints  of  the 
anisichnus  deweyanus,  which  was  very  popular  in  the  valley  several  million 
years  ago.  the  beast  being  a  combination  crocodile-bird. 

It  is  the  opinion  of  Prof.  William  North  Rice,  of  Wesleyan  University, 
to  whom  the  fo.ssil  slab  was  sold  for  $100,  that  at  the  time  the  deweyanus 
flourished  there  was  no  Connecticut  river,  but  in  place  of  it  a  bay  that  was 
fifteen  miles  wide,  extending  from  the  sound  to  the  border  of  Massachu- 
setts. In  that  epoch,  a  good  many  million  years  since,  this  crocodile  bird 
used  to  bathe  in  the  bay,  then  come  out  of  it,  shake  him.self  and  gambol 
awhile  on  the  plastic  micaceous  sand,  then  on  top  of  the  earth  ;  and  so  he 
left  his  mark  on  it.  In  time  the  sand  became  gelid,  the  world  grew  over  it 
and  now  workmen  toih'ng  in  the  bowels  of  the  earth  \t,o  feet  below  its  sur- 
face came  on  the  playground  of  the  anisichnus  deweyanus ;  and  a  professor 
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studying?  the  Iracks  imprinted  in  the  satidslone,  is  al>le  to  tell  just  wl1.1t  sort 
of  a  creature  strode  about  in  the  Connecticut  valley  when  Time  was  a  babe. 
Wonderful,  indeed,  is  the  eye  of  Science,  even  when  it  wears  spectacles  and 
follows  the  humdrum  vocation  of  teaching  the  modern  dude. 

The  fossil  slab  which  is  of  invaluable  worth  to  geologists,  is  to  be  .sent  to 
New  York  to  he  exhibited  there. 


GRANITE  AND  THE  TARIFF. 


EVRRY  day    brings  fresh   refutations  of  tlie  false  pretene  of  free-traders 
that  New  England  industries  are  being  killed  by  the  tariff. 

At  Barre,  Vt..  there   are  large  deposits  of  granite.     Its   excellent  quality 
has  been  known  for  fifty  years  or  more,  but  all  through  the  revenue  tariff 
period  it  remained  comparatively  undeveloped.     Hut  during  the  last  twenty 
years  quarry  after  quarry  has  been  opened,  and  the  product  has  found 
way  all  over  the  country. 

The  McKinley  tariff  increased  the  duty  (»n  dressed  granite  from  20  per 
cent,  to  40  per  cent.  No  consumer  pays  any  more  than  he  paid  before,  but 
he  buys  more.  At  a  recent  banquet  in  Harre,  S.  D.  Allen,  as  reported  in  the 
Barre  /Enterprise,  said : 

Oue  hundred  and  one  dwellings  in  twelve  mouths  is  the  added  number  to  the  build- 
iiij^s,  f 275,000  in  wealth  of  real  estate,  and  1,000  to  her  population.  The  building 
Tiiaterial  used  would  fill  700  freight  cars  and  require  21  engines  to  haul  it  here  l>y  rail. 
We  have  more  lawyers,  more  ministera.  more  editors,  and  more  jnerchants  than  last 
year.  We  have  ship|3ed  5,315  carloads  of  i^rsinite  from  Harre  in  twelve  months,  which 
would  form  a  train  Ihirty-five  miles  long  and  build  a  wall  three  feet  wide  and  eight  feel 
high  from  here  to  Middlesex,  a  distance  of  twelve  miles. 

What  is  true  of  Barre  is  true  of  Concord,  N.  H.,  ^uincy,  Mass..  Westerly, 
R.  L,  and  many  other  places.  There  is  nothing  like  a  great,  protected  and 
prosperous  market  for  the  development  of  natural  resources,  the  employ- 
ment of  labor  and  the  building  of  towns. — H^mc  Market  BulUt^n. 


THE  MAN  OF  MANY  PRICES. 
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NCE  upon  a  time  there  was  a  small  biitdier 
with  a  ^eat  head  for  business,  and  one  fine 
morning  when  he  had  enipk>yed  a  clerk,  he 
ended  his  list  of  instructions  as  follows: 

"This  is  prime  rih ;  Johnson,  twenty-two, 
Harland  twenty,  Miis^rove  eighteen.  Lister 
sixteen — " 

"What  do  you  mean  ?"  demanded  the  new 
clerk. 
_^^^^^  "I  mean,"  replied  the  long-headed  butcher, 

^*W^t^  "that  my  prices  are  made  according  to  the  way 

'®  in  which  I  am  paid.     Johnson  pays  every  six 

months,  and  therefore  his  beef  costs  hi  in 
twenty-two  cents.  Harland  pays  every  four  months  and  gets  his  beef  for 
twenty  cents.  Musgrove  pays  every  two  months  and  that  brings  the  price 
of  his  beef  down  to  eighteen,  while  Lister  pays  spot  cash  and  gets  his  for 
sixteen." 

The  clerk  smiled  at  such  a  queer  system,  for  he  was  unu.sed  to  the  ways 
of  the  country.  But  his  smile  was  even  broader  and  sweeter  when  his  em- 
ployer said: 

"Always  charge  the  Rands  twenty -eight  cents  for  prime  rib." 
The  clerk  commenced  repeating  the  table  of  names  and  prices,  school-boy 
fashion,  much  to  the  delight  of  his  new  employer,  and  when  he  ended  with 
Rand,  twenty-eight,  he  was  prompted  by  curiosity  to  ask  ; 
"How  often  do  the  Rands  pay  ?" 

"Well."  replied  the  butcher,  as  he  stroked  his  long,  gray  whiskers  reflect- 
ively, "I  have  to  sue  the  Rands  for  my  money  about  once  a  year." 

The  obvious  moral  of  the  foregoing  little  fable  is  that  if  we  would  work 
on  the  plan  best  adapted  to  success  in  life,  we  should  always  pay  spot  cash. 
It  also  teaches  un  thai  we  sliould  never  seek  accommodation  at  the  hands  of 
people  who  only  accommodate  us  in  order  to  accommodate  themselves  ;  and 
even  as  it  is  a  .sound,  liuie-houored  business  rule  to  take  our  goods  to  the  best 
market,  so  should  we  always  go  to  the  best  market  to  supply  our  needs,  and 
not  patronize  the  man  of  many  prices,  and  by  paying  him  spot  cash,  pay 
the  bills  of  others  who  never  pay  at  all. 


i?.  A'.  Munkiitrick. 


3'" 


A  BIT  OF  MIvSTORY  ON  A  BIT  OF  STOXE. 

R.  F<I)GAk  BATF^S,  of  Angola,  Ind..  a  geologisl  of  some  reputation, 
lie  in  Jackson  county,  Michigan,  a  few  days  since  in  quest  of  speci- 
mens, happened  upon  a  f|iuiinl  and  highly  interesting  one  in  the 
way  of  a  bit  of  slate  stone.  While  strolling  along  a  stream  his  ever-ready 
eye  fell  upon  a  peculiarly  shaped  stone  which  seemed  to  have  been  cut  by 
some  blunt  instrument.  Picking  it  up  he  noticed  what  had  at  one  time 
been  a  plain,  bold  hand -writing  engraved  upon  the  stone,  but  which  had  .so 
worn  by  constant  contact  with  various  substances  as  to  render  the  inscrip- 
tion too  dim  for  the  naked  eye  to  read.  Mowever,  with  the  aid  of  a  pocket 
glass,  he  was  able  to  make  out  the  following : 

Samuel  Bernet:  I  was  taken  by  the  Indians  near  Sandusky,   and  I  never  expect  to 

reach  that  place.  If  my  friends 

I  am  to  be  burned 

April  l6,  1809  .      

For  proof  of  the  genuiness  of  the  relic,  Mr.  Kates  says  that  the  entire 
state  of  Michigan  has  no  slate  to  speak  of  and  none  of  this  particular  kind 
whatever,  and  that  during  his  many  previous  visits  to  Jackson  county  he 
ne'er  .saw  sinte  of  any  kind  within  its  bounderies,  while  Sandusky.  O.,  and 
roundabout  abounds  in  slate  of  this  de.scriptiou. 

In  conversation  with  him  he  remarked:  *"It  is  indeed  a  relic,  and  one 
which  I  highly  value.  I  do  not  for  a  moment  doubt  but  that  this  is  the 
la.st  pitiful  message  of  one  of  those  sturdy  pioneers  who  unflinchingly  met 
the  blow  of  the  deadly  tomahawk,  or  braved  death  at  the  stake  without  a 
murmur." — Universe  Cieveiand  O. 


L' 


PRESERVATION  OF  vSTONE. 

IMESTONES  are  for  many  rea.sons,  eminently  suitable  for  constructive 
purposes,  being  cheap  and  easily  worked,  but  they  readily  absorb 
moisture.  This  as  it  usually  contaitis  carbonic  acid,  gradually  dis- 
solves away  the  material  of  the  stone,  and  in  winter  serious  injur>"  i.s  often 
cjused  by  the  freezing  of  this  water  and  its  consequent  expaii.si<m.  Several 
methods  of  rendering  this  material  porous  have  been  propo.sed,  but  not  infre- 
quently has  the  remedy  been  wor.se  than  the  disea.se.  Alkaline  silicates 
were  at  one  time  in  favor  for  this  purpose,  but  in  its  application,  soluble 
hygro.scopic  alkaline  carbonates  are  formed  which  seriously  affect  the  util- 
ity of  the  process.  Mnreover,  unless  care  is  taken  in  the  application  of 
these  silicates  a  hard  impervious  varnish  is  given  to  the  surface  of  the 
stone,  within  which  the  water  in  dissolving  tlie  silicates  is  imprisoned,  and 
on  the  first  frost  serious  disintegration  takes  place.  M.  M.  Faure  and  Keas- 
ler  have  recently  been  at  work  on  this  question  and  as  a  result  of  their  ex- 
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iients  recommend  the  use  of  metallic  fluosilicates,  more  especially  those 
of  aluminium,  magnesia  and  zinc.  The  surfaces  to  be  treated  are  brushed 
over  with  a  solution  of  salt,  causing  on  the  first  application  an  abund- 
ant froth,  due  to  the  liberation  of  carbonic  acid  gas.  When  dry  the 
operation  is  repeated  once  or  twice,  depending  on  the  quality  of  the 
stone,  on  an  average  for  soft  stones  1.7  pounds  of  solution  to  40* 
Beaume  are  required  per  cubic  yard.  The  advantages  are:  that  the  pro- 
cess is  completed  in  twenty-four  hours;  it  allows  the  stone  to  be  pol- 
ished, by  a  suitable  choice  fluosilicate  used,  different  colors  can  be  com- 
municated to  it;  and  lastly,  the  process  is  cheap,  and  applicable  not  only 
to  stone,  but  to  all  cements  and  mortars  containing  lime.  The  theor>' 
of  the  process  is,  that  a  double  decomposition  occurs,  forming  in  the 
first  place,  .silica,  calcium,  and  aluminium  flourides.  and  carbonic  acid  gas ; 
secondly,  a  reaction  takes  place  between  the  limestone  and  the  alumin- 
ium flourides,  producing  aluminium  flourides.  producing  alumnia,  calcium 
flouride,  and  carbonic  acid.  In  this  manner  each  grain  of  the  limestone 
is  covered  with  an  insoluble  coat,  materially  increasing  its  resistance  to 
atmospheric  in  fluences. — Engineering. 


CLEANING  THE  STATUES, 


<<    A  RE  ye  painting  them  figgers?" 

t\       The  inquirer  was  a  stranger;  and  he  addressed  his  cjnery  to  a  man 
who  was  about  to  climb  over  the  fence  which  surrounds  Greenough's 
struggling  frontiersman  and  Indian  on  the  east  front  of  the  capitol,  says 
the  Washington  Star. 

For  some  wee}cs  past  two  men  have  been  hard  al  work  rcmo\ing  from 
the  marble  group  on  each  side  of  the  eastern  portico  the  grime  which  pre- 
vious  mistreatment  had  permitted  to  lodge  thereon.  Hundreds  of  lookers- 
on  and  pa.s.sers-b>'  have  wanted  to  know  how  the  statues  were  being  made 
white.  Were  they  being  painted?  Was  the  surface  being  cut  away  .*  Was 
acid  being  used?  Not  one  in  a  score  of  the  questioners  guessed  accurately. 
There  was  neither  painting  nor  cutting  nor  acid  erosion. 

Many  years  ago  these  same  groups  took  on  a  somewhat  smoky  hue.  and 
they  were  treated  with  a  chemical  compound  that  gave  them  a  yellowish 
tinge,  and  worse  even  than  that,  ate  into  the  marble  until  the  surfaces  were 
minutely  but  effectively  honeycombed. 

"Not  a  line  of  the  nirirble  is  damaged,"  said  one  of  the  restorers  to  a  Star 
reporter  who  had  climbed  up  alongside  of  him  to  see  how  the  thing  was 
done.  "With  these  little  tools" — displaying  three  or  four  varieties  of  small 
steel  implements — "we  scrape  off  this  deposit,  which  causes,  in  fact  is,  the 
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discoloration.  It  is  simply  an  atmospheric  deposit,  dust  and  raiti.  It  lodged 
in  the  honeycombed  surfaces,  and  is  abotit  one-sixteenth  of  an  inch  thick. 
Occasionally,"  and  he  ceased  conversation  uliile  he  scraped  a  narrow  streak 
of  darkness  off  one  of  the  Indian's  exposed  ribs,  "the  thickness  is  greater, 
but  you  will  notice  that  this  is  ouly  so  in  the  folds  of  a  garment,  where  both 
dust  and  moisture  accumulate. 

"All  foreign  matter  is  scraped  off,  and  whcti  that  has  been  thoroughly 
done  the  surface  is  carefully  sand-papered.  The  marble  is  not  injured 
in  the  slightest  degree ;  look  at  the  first  lines  and  find  a  scratch  if  you 
can.  Lots  of  people  imagine  we  are  doing  the  groups  some  i^ernianent 
injury,  and  some  of  tiie  hard-headed  ones  continue  to  think  so  even  after 
we  !iave  explained  the  method  to  them." 

These  same  two  workmen  cleaned  the  Per.sico  group  of  Columbus  and 
the  semi-nude  female,  who  is  apparently  watching  to  see  what  sort  of  a 
cur\'e  the  Genoese  discoverers  is  going  to  give  the  baseball-like  glol>e  he 
holds  in  his  uplifted  palm.  Persico's  figures  of  "Peace  and  War."  located 
in  the  niches  alongside  the  eastern  doorway,  have  also  been  somewhat 
renovated.  Just  now  they  all  have  a  decidedly  new  and  pleasing  appear- 
ance. After  a  while  a  couple  of  Architect  Clark's  artisans  will  give  George 
Washington's  marble  image — the  big  Greenough  statue  on  the  east  front 
— a  good  scrubbing.  It  needs  no  scraping,  because  it  escaped  the  acid 
treatment,  and  is  therefore  amenable  to  bristles  and  soap. 
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SCrLPTOR  RIURDAN.  of  Deadwood,  has  completed  the  Sioux  Indian 
maiden  statue  upon  which  he  has  been  working  for  some  lime.  The 
statue  will  be  a  part  of  the  women's  exhibit  of  this  state  at  the  world's 
fair.  Mr.  Riordan  took  for  his  subject  a  Sioux  maiden  named  Minnehaha, 
in  connection  with  whose  life  and  death  there  is  a  romantic  legend. 

Minnehaha  was  tht  daughter  of  Sitting  Bear,  and  her  birthplace  is  credited 
to  the  Black  Hills,  but  the  lamily  moved  to  a  reservation  in  the  Eastern 
part  of  the  territory  (this  occurred  in  about  1S70).  near  an  Agency  where 
United  States  troops  were  stationed.  Minnehaha  fell  desperately  in  love 
with  LieuLenaul  Dupont,  a  tall,  noble,  stately  looking  fellow,  and  was  un- 
happy when  out  of  his  sight.  Dupont  was  married,  and  did  not  reciprocate 
the  love,  and  endeavored  to  induce  her  to  go  away,  but  .she  would  not.  She 
could  not  comprehend  the  matrimonial  laws  of  the  palefaces.  She  requested 
to  be  made  his  servant,  that  she  could  be  always  near  him  to  wait  upon  him 
and  to  shield  him  from  the  treachery  of  the  Indians. 

Dupont  could  not  bear  to  see  her  sorrowful  lace,  and  thought  if  he  was 
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out  of  the  way  she  would  soon  forget  him  and  would  dispel  her  mad  passion, 
so  he  applied  to  be  moved  to  Fort  Laramie.  Wyo..  and  the  request  was 
granted.  He  then  quietly  moved  to  his  new  station.  He  had  been  there 
over  a  year,  and  had  entirely  forgotten  Minnehaha,  when  one  night  he  was 
called  to  his  office  to  see  a  visitor.  Upon  entering  he  saw  a  female  standing 
beside  the  fire-place,  her  head  bowed,  and  upon  her  face  was  an  expression 
of  great  sorrow.  He  stared  iu  wonder  at  Ikt  for  n  mometii,  when  Minnehaha. 
for  it  was  she,  said  : 

"Oh,  Dan,  don't  you  remember  me  any  more.''  I  walked  all  the  way  from 
Dakota  to  die  in  your  presence.  Oh,  Dan,  don't  drive  nie  away;  I've  only 
got  a  few  more  days  to  hve.  My  heart  broke  when  you  left  me.  Circum- 
stances compelled  me  to  live  with  my  people,  hut  we  had  nothitxg  in  c<ini 
mon  ;  their  way  wa.s  not  mine,  and  now  that  I  am  dying  I  want  to  be  buried 
among  the  palefaces,  and  1  will  die  happy  to  think  that  you  will  sometimes 
come  to  my  grave  and  pity  poor  Minnehaha." 

Eleven  days  later  the  soldier  tenderh'  laid  poor,  hroken-hearted  Minne- 
haha under  the  sod  on  the  little  hillside  near  the  fort,  and  a  pine  tree  was 
planted  at  the  head  of  the  grave.  The  tree  still  marks  her  resting-place. 
The  above  legend  is  frequently  told  around  the  camp-fires  of  the  Sioux. 


SIMPLICITY  IN  COMBINATION  OI-   FORMS. 

AFORIiIGN  critic  has  truly  said  that  the  mingling  of  columnar  and 
arcaded  arrangements  in  the  same  composition  appears  to  have  been 
the  grand  cause  of  the  deterioration  of  Roman  architecture.  It  oc- 
casioned unequal  and  inordinately  di.stended  intercolumniations  and 
broken  entablatures ;  these  a  vitiated  taste  repeated  where  the  necessity  that 
had  first  occa.sioned  them  did  not  exist,  and  harmony  and  simplicity  being 
thus  destroyed  the  practice  of  the  science  went  on  deteriorating  till  it  was 
made  to  produce  such  monstrous  combinations  as  the  palace  of  Diocletian 
at  Spalato.  and  the  temple  of  Pallas  or  ruins  of  the  forum  of  Nerva  in 
Rome  present.  It  was  indeed  a  fall  from  the  grandeur,  harmony  and  noble 
simplicity  of  the  interior  of  the  Pantheon  in  its  pristine  .state  to  the  hall  or 
xystum  of  the  Baths  of  Diocletian,  which  now  exists  as  the  Church  of 
Santa  Maria  degli  Angeli.  with  its  straggling  columns  and  broken  and  im- 
perfect entablature,  or  from  the  temple  of  Jupiter  Stator  to  that  of  Concord 
or  the  arch  of  Septimus  Severus. 


"Stone,  as  it  now  appears,  is  considered  the  handsomest  journal  that  we 
receive." — Parker,  Melckcr  &"  Ingrahatn.  Chicago. 
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MRS  BEMIS'  SEED-CAKES. 


HftRATiO    BEMIS  hnd  been  lo  the  lodge,  and  perhaps  that  was  why 
his  appetite  was  poor   next  nioniing.     "Things  don't  taste  as  they 
used  to."  he  began,     "llesides.  I  get  tired  of  toast.     Now  there  was 
mother — "     Mrs.    Bemis,  across  the  table,  set  her  lips  and  looked 
into  her  plate. 

"Mother."  he  resumed,  "had  a  way  of  fixing  up  things.  Such  omelettes  ! 
And  then,  her  seed  cakes!  We  had  them  fur  l>rcakfast  and  supper,  and  we 
used  to  take  them  to  church.  Sermons  were  so  long  we  hadn't  time  to  go 
home  between  morning  and  afternoon  meeting,  so  we  ate  lunch  in  the  pews." 

"My  mother  used  to  make  seed,  cakes  too,"  replied  Mrs,  Bemis.  'but  they 
always  seemed  monotonous." 

"Then  they  couldn't  liave  been  good.  1  could  eat  them  morning,  noon, 
and  night.     Would,  loo,  if  I  had  a  chance." 

Mr.  Bemis'  birthday  occurred  about  a  week  after  this  dialogue.  When 
he  went  to  breakfa.sl  his  wife  gave  him  a  tidy  to  wear  on  the  hack  of  the 
rucking  chair  and  a  door-mat  for  the  hall.  Mr.  Bemis  thanked  herforthc.se 
reminders.     Then  she  said  : 

"Horatio,  I  have  another  surprise  for  you.  Look!"  Atid  reaching  into 
llie  pantry  she  produced  a  great  tray  filkil  with  seed-cakes. 

"Well !  "  exclaimed  Mr.  Bemis,  admiringly. 

"You've  spoken  so  often  of  those  seed  cakes  that  I  wrote  to  your  nmther 
and  asked  her  t(j  make  up  a  good,  big  lot  for  you.  This  isn't  a  quarter  of 
them.  I  think  she  must  have  sent  a  Ijushel.  Now,  do  eat  them.  Horatio. 
It  will  i>lease  her  so  much." 

"It  will  please  me,  too.  Monrovia." 

"rm  so  glad.  The  express  came  to  $2.40.  If  it  hadu  t  been  for  that,  I 
shouUl  ha\'e  got  you  a  box  of  cigars." 

"What,  for  1^2.40.^" 

"Certainly.  Horatio." 

Mr.  Bemis  buttered  a  potato,  but,  although  he  affected  a  sprightly  air  uT 
doing  .so,  he  was  seen  to  tremble.  "I  would  rather  have  the  seed-cakes,  if 
it's  the  same  to  you,"  he  said  in  a  hollow  tone. 

*You  must  write  your  mother  a  good,  long  letter  of  thanks,"  pursued 
Mrs.  Hem  is. 

"Of  course  I  will.     Oh.  this  tastes  like    home."  said  Mr.  Bemis,  smiling, 
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with  a  seed-cake  between  his  thumb  and  finger.  "Fresh  as  if  they  had 
just  come  out  of  the  oven.  We  must  have  them  on  the  table  ever>'  day, 
Monrovia.     Aud  don't  give  too  many  to  little  Archibald." 

"Very  well,  Horatio.     And  I'll  put  up  half  a  dozen  for  your  lunch." 
Mr.  Bemis  had  seed  cakes  with  every  meal  for  two  days.     On   the   third 
day  he  said : 
"Monrovia.  I'm  afraid  tho.se  .seed-cakes  are  getting  dr>'." 
"It  isn't  possible."  answered  Mrs.  Bemis.  "for  I've  kept  them  in  the  hall 
doset,  and  yuu  know  how  damp  and  cool  it  is  there." 

On  the  fourth  day,  when  Mr.  Kern  is 
noticed  that  the  cakes  had  become  damp. 
Mrs.  Bemis  cried  : 

"Dear  me  !  I'll  give  tlitni  ten  miiuiles  in 
the  oven  at  once." 

On  the  fifth  day  Mr.  Bemis  suggested. 
"Suppose  we  have  doughtutts  for  break- 
fast, for  awhile." 

Mrs.  Bemis'  tone  was  doubtful  : 
"Why.  of  conr.se,  if  you  wish,  but  ybu 
enjoy  the  seed-cakes  so  that  it\s  hardly 
worth  the  trouble.  You  wouldn't  want 
them  and  doughnuts  too,  and  I  don't  care 
for  doughnuts,  my.self " 

"But  little  Archibald  might  like  dough- 
nuts." 

"He  prefers  oatmeal.  And  he  is  getting 
to  be  such  a  manly,  generous  child,  Horatio  I  On  the  first  da>  I  let  him 
have  seed  cakes  and  he  cried  for  more,  but  I  told  him  they  were  for  you,  and 
that  papa  would  be  sorry  if  his  boy  ate  them  all  up.  Next  day  I  gave  him 
two  and  the  day  after  that  only  one.  Vet  he  hasn't  cried  for  them  since. 
Isn't  that  good  of  him?" 
"It  is,     I'm  afraid  he  is  ahnost  too  good." 

On  the  sixth  day  the  head  of  the  family  .sat  eying  his  half-finished  break- 
fast with  gloom, 
"What  is  the  matter,  Horatio."  asked  his  wife.     "Don't  >rju  feel  well?" 
"Pretty  well-     That  is.  no." 

"I  was  afraid  of  it.  For  the  last  three  days  you've  been  buying  lunch 
down  town,  instead  of  taking  it  with  you.  One  never  knows  what  he  gets 
in  those  dreadful  restaurants,  And,  beside,  they're  so  expensive.  You 
know  we  must  have  a  new  carpet  for  the  parlor  next  month,  and  we  must 
live  rather  plainly  for  a  few  weeks.  Here's  your  knich  box.  I've  put  in 
eight  seed-cakes  this  time,  Tor  you  niu.st  not  stint  younselfin  the  matterof  food." 
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On  the  seventh  day.  after  laboriously  eating  his  breakfast,  Mr.  Bemis 
stopped  in  the  hall  to  play  with  little  Archibald.  The  howls  of  his  offspring 
brought  the  mother  to  the  resme. 

"What  is  the  trouble  with  mamma's  pet?"  she  asked. 

"Papa  tied  to  make  'ittle  Arlibald  eat  seed  takes,"  sobbed  the  infant. 

"I  only  offered  him  a  couple,  Monrovia.  I  don't  see  why  he  takes  on  so. 
The  child  ought  to  have  a  little  variety  in  his  diet.  I  should  think." 

"Not  at  his  age,  Horatio.  Be.sides,  his  stomach  is  not  strong,  and  those 
.seed-cakes  are  rather  rich." 

"That's  so  ;  they  do  want  a  stout  stomach." 

"They  are  very  well  for  grown  people.  As  soon  as  these  are  gone  I'll  get 
your  mother's  recipe  and  make  a  fresh  lot,  with  not  so  many  seeds  in  them," 

Mr.  Bemis  hurried  away.  In  the  evening  his  wife  greeted  his  returii 
with  : 

"Oh.  Horatio,  the  grate  is  broken  in  the  kitchen,  and  I  had  just  fire 
enough  left  to  make  tea,  but  it  went  out  before  I  could  cook  anything, 
and  we  shall  have  to  make  our  dinner  on  seed-cakes." 

When  his  wife  went  down  to  set  the  table  Mr.  Bemis  went  into  the  closet 
where  the  winter  clothes  were  kept  and  fell  on  his  knees,  remaining  in  that 
position  until  the  bell  rang  At  the  table  Mrs.  Bemis  said:  "Horatio,  you  wrong 
me  by  eating  so  little.  Don't  you  think  you  ought  to  take  something  for  it?" 

"Thank  you.  Monrovia;  I  believe  I  would  like  to  take  something  ;  say 
ham  atid  eggs." 

"I  think  yon  need  good,  plain  food.  Yon  ought  to  try  to  eat  as  many 
seed-cakes  as  possible.  They  are  excellent  for  the  health,  and  ju-st  think 
how  it  will  please  your  mother  to  know  that  you  ate  them  all.  Take  a 
couple  more :  do,  Horatio,  oblige  nie  by  taking  a  couple  more." 

"They  must  be  ut-arly  gone,  Monrovia." 

"Not  half  of  iheiu.  You  shall  have  them  with  every  meat  for  a  month 
to  come." 

When  Mrs.  Bemis  went  into  the  kitchen  to  get  some  milk  for  little  Archi- 
bald, her  husband  took  advantage  of  her  absence  to  re.st  his  head  against  the 
wall  and  groan.  He  felt  badly  about  something.  Next  morning  when  he 
descended  to  the  dining-room,  his  wife  said  : 

'That  miserable  stove-man  did  not  come  to  fix  the  grate,  and  I've  had  to 
make  coffee  over  the  gas.  How  lucky  it  is  that  we  have  all  tho.se  seed- 
cakes in  the  house." 

"Won't  there  be  anything  else  this  morning.  Monrovia?" 

"Not  this  niorniug,  Horatio." 

Mr.  Bemis  grew  pale,  but  he  ate  his  breakfast — not  much  breakfast ;  a  little 
breakfast — then  he  lingered  around  until  he  saw  his  wife  engaged  about 
the  dishes,  when  he  kis.sed  her  go(Hl-by,  slipped  into  the  sloreroom.gol    a 
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v-alise,  went  into  the  ball  closet,  staid  there  for  half  a  minute,  went  out, 
closing  the  door  softly,  and  hurried  away  to  his  office.  In  the  eveuiug,  when 
he  came  home,  his  wife  was  sitting  on  the  doorstep. 

"Why,"  said  she,  "what  are  you  doing  with  that  valise?" 

"I — er — .  Fact  is,  my  dear,  our  office  boys  have  excited  my  sympathy 
for  a  long  time.  Their  parents  are  pof)r,  and  I  am  sure  they  seldom  have 
dessert  at  lunch,  except  when  they  lunch  on  pie.  I  took  down  a  few  seed- 
cakes for  them,  and  it  was  touching  to  see  how  they  appreciated  them." 

Mrs.  Bemis  arose  and  went  to  the  closet.  Then  she  looketl  him  in  the 
face  and  said,  in  a  tone  of  amazement  and  reproach  : 

"Horatio  Bemis  !" 


Mk.. 


.*<. 
'•»-.,•. 


Eir^,3T?^i-- 


-   iiii  ^'•■- 


rii' 


"Huh  ^"  he  replied, 
with  simulated  inno- 
cence. 

"If  you  haven't 
gone  and  given  away  ^^^^^^ 

half   of    those    .seed-       JmamK^^^My  ^. 
cakes  I      There  aren't 
enough      left      for     a 
week." 

"Is  that  .so?" 

"Indeed  it  is.  You 
are  so  reckless,  Hora- 
tio. You  can't  have 
them  for  lunch  any 
more.  I  must  keep 
all  that  are  left  for  your  breakfast  and  dinner." 

They  went  down  to  the  lable,  and  after  the  meat  and  vegetables  had  been 
di.sposedof,  the  seed-cakes  were  placed  before  Mr,  Bemis.  He  took  one  and 
began  to  nibble,  but  it  seemed  to  stick  to  his  teeth,  and  he  had  difficulty  in 
shallowing.     Then  he  remarked  in  a  .surprt.sed  way  : 

"Look  here,  how  does  it  happen  that  you  are  not  eating  any  of  these." 

"Because,  I  want  you  to  eat  them  all  yourself.  (Mr.  Bemis  sighed.)  "Be- 
sides, I  do  not  care  for  seed-cakes." 

Mr.  Bemis  arose,  took  the  cake  that  he  had  been  trying  to  eat,  and  hurled 
it  at  the  marble  mantelpiece,  shivering  it — the  cake,  not  the  mantelpiece — 
into  fragments. 

"I  do  not  believe  I  do  either,"  he  said.  "I  ought  to  have  cut  loose  from 
them  a  week  ago,  but  tho.se  seed-cakes  undermined  my  strength.  It  would  l>e 
suitable  at  this  moment  to  speak  .some  loud,  .strong  language,  but  tho.se  .seed- 
cakes have  destroyed  my  spirit.  Monrovia,  give  those  seed-cakes  to  the 
poor,  and  do  it  this  evetiitig." 
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IT  is  difficult  to  write  of  the  mineral  resources  of  Colorado  without  an 
enthusiasm  which  is  susceptible  of  being  taken  as  part  of  the  exu- 
berant gush  so  often  imputed  to  local  descriptions  emanating  from  the 
Far  West.  Yet  it  may  be  affirmed,  with  due  regard  to  moderati<>n. 
that  no  division  of  our  cf)untry  has  a  more  diversified  range  of  mineral 
products,  some  of  which  arc  almust  unique  and  confined  to  the  state, 
while  others  are  present  in  great  abundance  and  need  only  better  transpor- 
tation facilities,  a  wider  market,  and  the  enterprise  to  fully  develop  and  util- 
i^e  them.  In  the  popular  estimation  Colorado  is  a  land  of  silver  and  gold 
mines,  producing  also  notable  quantities  of  lead  and  copper  in  con- 
nection with  the  precious  tnetals,  with  sufficient  coal  for  local  consumption, 
and  some  iron.  Beyond  this,  ideas  are  vague,  though  touri.sts  carn'^  back 
with  thera  specimens  of  many  rare  and  strange  minerals  and  ores  usually 
regarded  as  mere  curiosities.     Tliis  is  a  very  imperlect  view  of  the  case, 

Among  the  common  yet  most  valuable  substances  are  a  wide  range  of 
building  and  ornamental  stones,  in  great  variety  and  of  unusual  excellence, 
the  profusion  of  which  is  in  marked  contrast  to  the  barrenness  in  them  of 
the  almost  level  expanse  of  plains  country  to  the  east  and  southeast,  where 
the  flat  topography  and  the  deep  alluvium  are  against  practicable  quarrying 
of  the  underlying  rocks,  chiefly  unaltered  scdimentarics.^  In  Colorado,  on 
the  contrary,  the  foothills  along  the  flanks  of  the  continental  divide  and 
the  mountains  themselves  furnish  exposures  of  rock  conveniently  accessible 
for  attack,  and  where  the  geological  conditions  have  resulted  in  a  diversity 
of  lithological  characters. 

In  1S91  the  values  of  the  output  in  Cf)lorado  of  the  four  leading  metals 
were  :  Silver,  ;j;22, 767,370 ;  gold.  '$^.4gH,S6^  ;  lead,  >5.473-255  :  copper,  $733.- 
653,  and  an  undivided  remainder  bringing  the  total  up  to  $33,548,934,  with- 
out counting  coal  and  iron  ore.  What  the  value  of  the  stone  production 
amounted  to  is  not  known  with  any  degree  of  precision.  A  fair,  but  con- 
fessedly rough,  estimate  places  the  annual  output  of  building  stone  at  about 
1^1,700,000  net  at  the  quarries,  and  worth  sometliing  like  $3,000,000  in  the 
market.  Statistics  uf  stone  are  very  hard  to  obtain  and  far  from  being 
reliable.  These  figures  seem  small  in  comparison  with  those  for  the  metallic 
production  ;  yet  they  are  by  no  nteans  insignificant,  considered  as  represent- 
ing what  is  not  much  more  than  a  beginning.  It  may  be  worth  while  to 
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briefly  outline  the  present  state  of  the  stone  iiiduslr>'.  and  consider  the 
cause  why  this  interest,  based  upon  practically  unlimited  resources,  has  not 
been  carried  to  a  liij^her  decree  of  prosperity. 

Thus  far  the  sandstones  have  received  the  most  attention.  They  occur 
in  great  variety  of  color,  liardness  and  degree  of  lamination,  but  through- 
out the  same  strata  are  rL-markably  persistent  in  uniformity.  The  compact 
red  sandstone  found  in  heavy  beds  is  a  favorite  buikljug  material  in  the 
larger  towns  of  the  state,  and  has  been  shipped  to  Chicago  and  other  cities 
eastward  as  a  material  for  substructures  and  for  trimmings.  It  has  a  rich 
warm  color,  is  of  even  firm  texture,  and  while  easily  carved  into  delicate 
tracerj'  possesses  great  strengtli,  and  (so  far  as  experience  goes)  durability, 
not  weathering  and  flaking  off  with  the  grain.  There  are  also  extensive 
beds  of  laminated  .stuitlstone  of  even  cleavage  which  furnish  superior  flag- 
ging and  curbing;  and  a  red  sandstone  is  quarried  for  block  paving,  which 
pos.scsses  '^XK^X  resistance  to  abrasion,  while,  not  wearing  smooth,  it  offers  a 
good  fofvihold  for  draft  animals.  It  is  used  also  for  the  toothing  about  car 
tracks  in  streets  paved  with  a.sphalt.  It  breaks  readily  into  rectangular  blocks 
on  the  cleavage  planes,  but  has  sufficient  cohesiou  for  durability.  Be.sides  a 
limitedu.se  in  Denver,  it  has  been  shipped  to  Omaha,  Kan.sas  City,  etc. 
Gray,  buff  and  bluish  sandstones  of  pleasing  tints  are  found  in  abundance 
and  are  used  in  building,  but  noi  to  the  same  extent  as  the  red  stone.  The 
light  colored  stones  seldom  coulain  minerals  which  by  decomposition  on 
exposure  to  tlie  weather  cause  stains  anddiscolorations  ;  but  of  course  some 
selection  is  neces,sary.  Larimer,  Jeffersou.  Fiemonl.  H<Hilder  and  Las 
Animas  couuties  have  many  saudstone  quarries.  A  uliite  sandstone  said  to 
be  suitable  for  gla.ss  making  is  also  found  all  along  the  eastern  and  western 
bases  of  the  mountains  and  in  the  latter.  Quartzite  is  another  common 
rock  of  this  group,  but  little  used  for  building. 

The  granite  of  Gunni.son  county  and  other  localities  is  slowh*  coming  into 
use  for  foundations  and  substructures  and  for  a  few  complete  buildings. 
That  used  in  the  new  .state  capitol  i.s  of  a  light,  even  gray,  andean  be  had 
in  sound  blocks  of  indefinite  size. 

Limestone  and  dolomite  are  of  common  occurence  and  available  in  almost 
every  county,  but  not  so  largely  used  for  building  purpo.ses  as  the  sand- 
stones. The  limestone  is  burned  for  lime  for  local  use  and  is  also  largely 
employed  as  a  flux  in  the  smelting  furnaces.  It  is  of  difFerent  degrees  of 
liardness,  graduating  into  true  aiailile  !n  local  metamorphism.  Cement 
rock  is  abundant  and  is  sparingly  utilized. 

Marble  in  great  variety,  white,  clouded,  mottled,  variegated  and  of  almost 
all  the  plain  colors,  occurs  iu  many  places,  sometimes  iu  very  heavy  beds, 
as  in  Larimer.  Weld.  Chaffee,  Jefferson,  Gunnison  and  Pitkin  counties.  It 
seems  strange  thai   it  has  not  been  more  largely  utilized  asa  building  stone 
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and  for  interior  decoration.  The  finer  grades  would  bear  shipment  over 
long  distances  in  competition  with  Tennessee  colored  marbles. 

A  light-colored  rhyolite,  locally  known  as  "lava,"  makes  a  handsome 
building  stone  and  is  used  to  a  moderate  extent.  It  is  a  good  material  and 
lis  peculiarity  renders  it  attractixe  as  a  contrast  to  the  ordinary  run  of  ma- 
terials. Slate  for  flagging  and  roofing  is  found,  but  is  little  developed. 
Ser]>entine  occurs  as  a  mottled  stone,  suitable  for  ornamental  uses,  in  Park 
and  Guuni.sou  counties.  Gypsum  occurs  in  the  Jurassic  and  Tria.ssic  of 
many  localities,  and  in  El  Paso  county  it  is  made  into  plaster-of-paris.  Material 
for  whetstones  and  grindstones  has  been  discovered.  There  are  veins  of 
fluorspar  in  the  Archiean  rocks  of  Boulder,  Jefferson  and  San  Juan  counties. 
Gla.ss  saud,  building  sand  and  sand  and  massive  quartz  for  refractor>' linings ; 
chalk  :  potter>'-clay,  fire-clay  and  red  brick  and  terra  cotta  clay  ;  mica  ;  in- 
fusorial earth  ;  mineral  paints ;  graphite,  etc.,  are  useful  substances  found  in 
abundance.  To  this  imperfect  list  of  mineral  products,  other  than  the  bet- 
ter known  metalliferous  ores,  might  be  added  also  a  large  number  of  gem, 
semi-precious  and  ornamental  stones,  among  which  are  topaz,  phenakite, 
garnet,  amethyst,  rock  cry.stal,  rose  quartz,  smoky  quartz,  chalcedony,  ja.sper, 
onyTC,  sard,  carnelian,  ngate,  moss  agate,  agatized  wood,  obsidian,  etc.,  etc. 
Enough  has  been  said,  however,  to  indicate  that  there  is  no  lack  of  variety 
in  the  stones  and  mineral  substances  suitable  for  structural,  ornamental  and 
other  kindred  purposes. 

Stone  is  by  far  the  favorite  building  material  in  the  older  and  larger  towns 
of  the  state,  Denver  in  particular  po.sseS5ing  many  fine  mercantile  build- 
ings of  stone,  with  perhaps  a  better  display  of  stone  dwellings  in  good  arch- 
itectural taste  than  other  cities  of  equal  population  in  this  country-.  But 
the  whole  local  consumption  is  not  large  in  proportion  to  the  extent  of  the 
material  at  hand  :  nor  is  there  any  important  demand  in  the  adjacent  states 
and  territories,  so  that  an  outside  market  has  to  be  looked  for.  The  export 
trade  is  steadily  though  slowly  growing,  and  Colorado  building  stone  is 
seen  as  far  east  as  Chicago  and  beyond,  while  toward  the  Gulf  another 
promising  field  appears  to  be  opening,  especially  in  view  of  the  scarcity  of 
good  stone  in  that  direction.  There  are  large  possibilities  for  the  extension 
of  the  Colorado  stone  trade ;  but  thus  far  neither  the  technical  methods  of 
quarrying  and  handling  nor  the  commercial  enterprise  in  pushing  the  sale 
of  the  product  have  sufl&ced  to  place  the  industr>'  where  it  should  be.  Back- 
wardness in  this  direction  is  perhaps  to  be  accounted  for  by  the  predominant 
interest  felt  in  the  precious-metal  mines  of  the  state,  which  have  hitherto 
monopolized  the  larger  share  of  attention.  As  the  country  grows  older  and 
becomes  more  densely  populated,  other  industries  will  gain  in  attractive- 
ness and  importance,  Coloradi*  is  still  \ery  young,  and  is  only  beginning  to 
draw  upon  her  natural  resources.     Last  year  a  good  deal  was  said  about  the 
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exhibit  of  Colorado  stutie  proposed  lo  be  made  at  the  Columbian  Exposition. 
For  one  thing,  the  state  building  there  was  to  have  been  constructed  entirely 
of  native  stone.  That  project  has  fallen  through,  and  the  house  is  to  he 
mainly  of  '".stafF,"  This  failure  would  not  have  been  of  much  consequence 
(seeing  thatthe  state  building  is  apart  from  the  main  exhibition  buildings) 
were  a  worthy  representation  to  be  made  in  the  mines  dei)artment,  where  it 
properly  belongs  ;  but  it  is  now  feared  that  a  satisfactory  exhibit  will  not  be 
made  there.  The  money  allotted  by  the  legislature  for  the  total  expenses  of 
the  state  exhibit  seems  to  have  been  frittered  away  in  entomological  collec- 
tions, wax  fniits,  etc.:  while  the  mineral  inttrests  have  been  left  to  take  care 
of  themselves.  The  public  spirit  of  the  mining  men  will  bring  out  a  mag- 
nificent hut  not  wholly  adequate  showing  of  the  ore  minerals ;  but  the 
quarry  exhibit  seems  predestined  lo  be  relatively  a  failure.  A  proper  exhibit 
of  building  .stones  involves  considerable  expense  in  collecting,  dressing  and 
handling,  and  should  include  heav>-  material  difficnlt  to  transport,  besides 
calling  for  the  exercise  of  technical  skill  and  taste.  All  this  means  good 
organization,  executive  judgment  and  system  on  the  part  of  those  having  it 
in  charge.  It  is  hardly  likely  that  the  unaided  and  undirected  effort.^  of  the 
quarrymen  will  make  up  for  this  official  neglect.  Colorado  depends  upon 
her  mineral  resources  for  prosperity  and  well-nigh  for  existence,  but  does 
not  seem  to  realize  il ;  and  in  this  instance  has  let  petty  politics  and  favorit- 
ism mismanage  what  ought  to  have  been,  and  might  have  been,  ati  exhibit 
creditable  to  her  position. 

The  quarr>-  owners  and  stone  dealers  of  Colorado  have  had  a  state  stone 
association  for  some  time,  with  headquarters  at  Denver.  Its  annual  meet- 
ing was  held  in  Denver.  July  «,  in  pursuance  of  a  call  which  stated:  "If 
our  organi?.ali*>n  is  to  be  inainlaitied  and  work  continued,  we  shall  need  the 
presence  of  our  wisest  counselors  and  strongest  men  to  devi.se  a  plan  of 
campaign  and  assume  the  respon.sibility  of  directing  affairs  in  the  crisis  we 
have  reached."  The  present  officers  are:  Geo.  h.  Kimball,  president; 
G.  T.  Nelles.  vice-president;  G.  E.  Trowbridge,  .secretary  :  John  T.  Drenan, 
treasurer. 

During  the  past  two  years  a  fight  has  been  on  in  regard  to  street-paving 
in  Denver,  which  city  is  making  extensive  improvements  in  this  line.  But 
the  asphalt-paving  people  have  been  much  shrewder  and  more  enterprising 
than  the  stone  pnulucers,  and  gained  a  decisive  start  at  the  outset  by  begin- 
ning a  well  planned  canvass  and  subsidizing  the  press.  Asphalt-concrete 
has  been  laid  in  some  of  the  principal  streets  and  is  now  being  put  down 
in  others  covering  the  greater  part  of  the  business  quarter  of  the  town. 
Some  of  the  eiirlier  asphalt  paving  was  so  poor  thai  it  has  had  to  be  torn  up 
and  replaced,  while  the  work  as  a  whole  has  been  scamped.  The  citizens 
who  looked  for  asphalt  paving  equal  to  that  of  Washington  and  Paris  have 
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THE  best  and  most  substanlial  roof  known  to  the  architects  at  present, 
says  a  writer  in  an  English  exchange,  is  the  slate  roof  having  at  least 
a  square  pitch.  Such  a  roof  weighs  considerably  more  than  a  shingle 
roof,  and  it  also  costs  a  little  more,  but  it  is  many  times  more  durable. 

Some  queer  technical  terms  are  used  in  connection  with  slating.  Xames 
are  used  to  indicate  the  size  of  slate.  One  ro  •  13  inch  being  known  as  a 
double.  Smaller  slates  are  called  small  doubles.  The  next  larger  size  is 
known  as  plantations  ;  the  next  size  is  called  viscountess.  Sizes  ranging 
from  8  •  12  inch  to  10 X  15  inch  are  called  ladies;  from  10  v 20 inch  are  called 
countesses;  up  to  14X24  inch,  which  are  known  as  princesses. 

There  are  .slates  that  run  Ihrougli  all  the  titles  of  the  nobility — marchioness, 
duche.ss,  imperial — and  then  comes  what  is  probably  a  poor  man's  slate, 
under  the  delicate  title  of  rags.  The  noble  titles  are  again  resumed,  and  run 
queens,  empre,s.ses,  and  end  with  princesses. 

In  American  practice  the  slates  run  simply  by  inches,  from  7X  14  inch  up 
to  17X24  inch.  The  thickne.ss  of  slates  ranges  from  0.125  to  0.3215  inch, 
and  their  weight  varies  from  2  pounds  to  4,^4  pounds  per  square  foot.  A 
square  of  slating  is  rated  as  any  other  roofing  equal  to  irxi  .square  feet,  the 
gauge  is  the  distance  between  the  courses,  while  lap  is  counted  as  the  dis- 
tance which  each  .slate  overlaps  the  slate  lejigthwise  next  below  but  one. 

Lap  varies  from  2  to  4  inches,  and  a  standard  lap  is  about  3  inches.  As 
above  stated,  a  good  slate  roof  should  have  about  square  pitch,  but  slates 
should  never  be  put  upon  a  roof  which  pitches  less  than  1  foot  in  4  feet. 
When  it  is  desired  to  compute  the  surface  of  a  .slate  when  laid  and  the  num- 
ber of  squares  of  slating,  subtract  the  lap  from  the  length  of  a  slate  which 
is  taken  as  distance  from  nail  hole  to  tail,  and  one-half  the  remainder  will 
give  length  of  surface  exposed ;  this  wlien  multiplied  by  width  of  slate  will 
give  the  surface  required. 

Toa.scertain  the  number  of  slates  required  for  a  square,  divide  14.400, 
which  is  the  area  of  one  square  in  inches  by  the  surface  obtained  above,  and 
the  quotient  will  give  the  number  of  slates  required  for  one  square.  For 
an  example,  take  a  slate  12X24  inch,  taking  a  standard  lap  3  inches,  the 
number  required  for  a  square  will  be  found  by  subtracting  3  from  24,  equal 
to  21,  and  21  divided  by  2,  equals  lulj  inches,  which  multiplied  by  12  equals 
126  inches.  14,400  the  total  area  to  be  covered,  divided  by  I2fi  which  equals 
the  area  of  one  slate,  gives  114,  29  inch  slates  required  for  the  square. 

Slate  weighs  from  165  pounds  to  180  pounds  per  cubic  foot,  and,  in  con- 
sequence of  lap,  it  requires  an  average  of  2}4  square  feet  of  slate  to  make 
one  inch  of  slating.  When  slate  0.125  inch  thick  is  laid  on  laths,  it  weighs 
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4.75  pounds  per  cubic  foot ;  when  tht-  same  is  laid  on  1  inch  boards,  it  weighs 
6.75  pounds  per  cubic  foot.  Slate  0.1875  inch  thick  on  laths  and  boards 
weighs  7  pounds  and  9  pounds  respective!)'.  A  0.25  inch  slate  weighs  9. 15 
pounds  and  11.25  pounds  respectively.  The  thickest  kind,  gauging  0.3215 
inch,  weighs  i  i.15  pounds  and  14.10  pounds  on  laths  and  boards. 

^A  slate  roof  compo.sed  of  6X  12  inch  slate  weighs  16H0  pounds  per  sipiare, 
and  requires  4S0  slates.     A   10X20   inch  slate  weighs  6720  pounds,  and  re- 
quires 171  slates  per  square.     A  12/24  inch  slating  requires   125  slates  and 
weighs  4480  pounds, — Carpentry  and  liuilding. 
1 
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THE  potent,  grave  and  reverend  trustees  of  the  new  public  librar)  build- 
ing in  Boston,  were  paraly/.e<i,  ;iiid  the  good  plebeians  and  patricians  of 
the  modern  Athens  were  shocked  in  their  finest  sensibilities  b\  the  dis- 
covery that  a  practical  joke  had  been  perpetrated  in  granite  and  ser\ed  up 
to  them  by  an  architectural  wag.  On  the  left-hand  corner  of  the  eastern 
face  of  the  building  are  chiseled  the  names:  "Moses,  Cicero,  Kalidasia. 
Isocrates,  Milton,  Mozart,  Euclid.  /Eschylus,  Dante.  Wren,  Herrick,  Irving 
Titian,  Erasmus,"  It  was  sometime  before  the  incongruity  of  the  chrono- 
logical disorder  in  which  the  names  were  placed  attracted  the  attention  of  a 
youthful  Har\'ard  undergraduate,  who  Tirightly  solved  the  enigma,  and 
startled  his  fellow-citizens  with  the  disco\ery  that  the  initials  of  the  names 
as  above  quoted  formed  the  words  McKini,  Mead,  White,  who  were  the 
architects  of  the  building. 

The  Hub  was  tired. 

The  descent  to  punning  slang  is  expressive  of  the  utter  abasement  of  cul- 
tured, critical  Boston.  Uut  that  blot  upon  its  'scutcheon  must  be  obliterated. 
The  trustees  dashed  impetuou.sly  to  the  rescue,  k  drumhead  special  meet- 
ing was  called.  Resolutions  of  censure,  indignation  and  finally  of  retaliatory 
action  were  passed.  In  a  brief  space  a  hundred  .stone-cutters  were  slashing 
and  hammering  the  names  of  that  granite  tablet,  and  reducing  the  graven 
characters  to  the  "vile  dust  from  whence  they  sprung."  McKiin,  Mead, 
WHiite  were  soon  totally  blotted  out,  and  Boston  breathed  again. 

An  esteemed  daily  crjuteniporary  in  the  world's  fair  village  \>\  the  shores 
of  Lake  Michigan  makes  a  suggestion  to  the  Boston  library  trustees 
which  is  good  enough  to  repeat  here : 

'The  acrostic  which  a  waggish  firm  of  architects  placed  upon  the  new 
public  librar>'  building  of  Boston  has  now  been  removed  after  much  in- 
dignant discu.ssiou" 

"Upon  the  facade  of  that  structure  the  names  of  several  great  men  had 
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been  arranged  in  such  a  manner  that  tlie  perpendicular  rows  of  letters 
spelled  llic  firm  s  title.  The  tablet  has  been  lorn  down  and  another  will 
soon  be  put  in  its  place. 

"To  do  away  %vith  all  offensive  .suffjjcstions  of  advertising,  and  at  the 
same  lime  meet  the  poetic  requirements,  the  following  arrangement  of  illus- 
trious names  has  been  suggested  : 

Bion.  Beethoven. 

Aristides.  limcrson. 

Keppler.  .Xngelo. 

Euripides.  Nelson, 

Dante.  Schopeahauer. 

"The  names  are  inspiring,  and  the  esoteric  mes.sage  they  bear  exliales  the 
savory  aroma  peculiar  to  Boston  life,  (ilancing  at  the  one  the  mind  of  the 
passer-by  would  be  stimulated,  and  taking  in  the  deep  significance  of  the 
other,  the  cra\'ings  of  his  physical  being  wrmld  be  met  and  profoundly  sat- 
isfied." 

This  is  a  Roland  for  the  Oliver  which  Boston  gave  Chicago  when  one  of 
its  esthetic  journals  called  the  Columbian  Exposition  "Chicago's  big  pig 
fair." — Architectural  and  Bmlding  Monthly. 


TESTING  CEMENT. 

ROUGH  testing  of  cement,  so  as  to  enable  a  workman  to  get  a  crude 
and  imperfect  idea  of  its  value,  is  easy,  .says  the  Popular  Science 
Monthly.  Enough  of  the  pure  cement  .should  be  taken  to  make  a 
ball  an  inch  in  diameter,  an  mixed  with  just  sufficient  water  to  make  it 
mould  readily  and  be  rolled  into  a  ball.  Then  it  should  be  exposed  to  the  air 
and  left  for  two  hours.  At  the  end  of  that  time  it  should  be  set ;  then  it 
should  be  put  into  water  and  left.  It  should  grow  gradually  harder,  and 
show  no  signs  of  cracking  or  crumbling,  even  when  left  for  ten  days.  Any 
cement  that  does  not  endure  this  test  is  not  of  sufficiently  good  i|uality  to 
make  satisfactory-  structures ;  any  cement  that  stands  this  properly  will  be 
generally  satisfactory  if  properl)'  used.  In  determhiiniiig  how  to  construct 
a  building,  a  series  of  tests  is  often  required  that  shall  show  tensil.  breaking, 
twisting  and  crushing  strength,  and  also  adhesion  of  the  materials  u.sed  for 
the  mortar.  No  one  of  these  can  be  dispensed  with,  since  material  that 
will  indure  one  satisfactorily  will  often  fail  utterly  in  another,  and  hence 
prove  worthless  for  the  use  desired  r  but  for  general  purposes  the  test  of 
cement,  which  is  the  most  valuable,  is  that  whicli  determines  its  tensile 
trength. 
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TIIH    MONARCHY  OF    MAN. 

LET  rae  say  that  the  co-operative  system  of  industry  is  demonstrably 
successful.  I  cite  the  whole  world  to  the  greatest  and  most  success 
ful  flour  manufactory  in  the  world.  Persuade  the  Pillsbur}',  if  you 
can  :  persuade  their  co-operatives,  if  you  can.  to  go  back  to  the  industrial  sys- 
tem which  they  have  abanduned.  They  will  not  do  it.  Ex  uno  discc  omne — 
out  of  one  instance  learn  the  possibility  of  everything.  If  the  laborer  is  to 
come  up  it  is  by  this  road.  If  auy  industry-  be  so  vast  and  varied  that  co- 
operation is  not  applicable  thereto,  then  the  industr>'  is  too  vast  and  varied 
for  either  private  or  corporate  management.  It  belongs  to  society  as  a 
whole,  lo  the  government,  if  jou  will,  to  be  managed  in  the  interest  of  all. 
I  repeat  that,  according  to  my  judgmetit.  the  new  era  is  at  the  door,  and 
that  the  wage  system  of  labor,  inherently  vicious  as  it  is,  must  give  way  to 
.some  form  of  co-operation  more  generous  and  ennobling.  There  is  m  this 
world  one  thing  to  be  considered,  and  that  is  the  people.  There  is  one  kind 
of  interest  and  right  to  be  consulted,  and  that  is  the  interest  and  right  of 
the  masses.  There  is  one  kind  of  monarcliy  to  be  established  throughout 
the  earth,  and  that  is  the  monarchy  of  man. — Proj'.Jolin  (Hark  Ridpath. 


THK  UvSE  OF  FORCE  SHOUIJJ  BE  ABANDONED. 


A      '^'9J\.'XVu)k  \\\  Larptntry  and  Building  o^^xs  some  ver>'   sensible  objec- 
tions on  the  labor  question,  that  indicates  reason  for  the   distrustful, 
and  even   warlike  condition   that   exists   in  the  building  trades  and 
elsewhere.     "The    average  employer  in    the    building   trades  has.  at    some 
time  or  other  during  his  Inisiness  experience,   felt  the  pressure  of  the  ac- 
tion of  the   labor  unions  in  their  efforts  to  improve  the  conditions   under 
which  their  members  perform  their  work.     The  average  employer  has  also 
V>een  in  the  habit  of  allowing  such  matters  as  do  not  directly   affect  his  re- 
lationship with  an  owner  to  lake  care  of  themselves,  and  has  made  no  effort 
to  prevent  cu.stoms  which  he  knows  must  ultimately  be  changed  from  be- 
coming fixed.      He  has  conducted  his  buriness  entirely  upon  the  assump- 
tion that  when  he  is  pushed  into  a  corner  or  when   conditions  detrimental 
to  his  business  become  fixed,  he  would  make  a  grand  overthrowing  of  things 
generally  and  start  afresh.     In  the  meantime  the  workmen  have  been  stead- 
ily and  systematically  pushing  ahead,  gaining  ground  here  and   there,  a  lit- 
tle at  a  time,  firmly  establishing  their  organization  and  continually  progres- 
sing toward  their  desired  goal.     Until  recently  tlie\  have  met  with  so  little 
3'9 


320  THE  OXLY STAIiLE  FRAME. 

rational  opposition  and  have  found  so  little  desire  on  the  part  of  employers 
to  seek  out  and  maintain  right  and  justice  for  both  sides,  that  they  have 
come  to  look  upon  every  point  gained  as  an  evidence  of  the  justice  of  their 
position.  They  have  undoubtedly  encroached  upon  the  prerogatives  of  the 
employer  in  some  cases,  which  is  not  unnatural,  considering  their  strength 
in  numbers  and  in  unity  of  purpose.  They  have  had  no  one  to  point  out 
to  them  wherein  they  have  assumed  too  much  as  their  own  right,  for  the 
action  of  the  employer  has  generally  been  one  of  resistance  rather  than 
one  of  assistance  or  direction.  No  equitable  conditions  can  be  established 
between  two  parties  when  one  of  the  parties  is  less  attentive  to  existing 
conditions  than  the  other.  A  satisfactory  adjustment  of  the  labor  problem 
will  not  be  secured  until  the  employers  are  sufficently  well  organized  to 
treat  with  the  organizations  of  workmen  upon  some  other  basis  than  that 
of  opposition.  Until  the  use  of  force  is  abandoned  and  the  two  interests 
meet  on  equal  terms,  no  reasonable  or  just  solution  of  the  question  can  be 
expected." 


THE  ONLY  vSTABLE  FRAME. 

THE  triangle  is  the  only  framed  shape  that  cannot  be  pushed  or  pulled 
out  of  shape  without  breaking  the  joints  or   distorting  the  sides. 
The  square  can  be  worked  about  its  joints  as  pivots,  until  it  is   flat 
and  its  sides  inclose  no  area ;  but  the  triangle  allows  no  such  liberties  taken 
with  it. 


"EACH  NUMBER  BETTER  THAN  THE  LAST." 

"Inclosed  please  find  $2.00  to  renew  my  subscription  to  your  excellent 
paper.  Each  number  is  better  than  the  last  and  contains  valuable  informa- 
tion in  regard  to  stone,  and  items  of  interest  to  everybody.  Wishing  Stone 
the  success  it  deserves." — John  B.  Sullivan,  Taunton,  Mass. 


DISTRICT  ASSOCIATIONS.* 


Till'!  Marble  and  Granite  Dealers'  Association  of  Ohio,  has  been 
severely  criticised  by  some  of  its  members  for  its  action  in  adopting 
the  report  of  the  committee  relative  to  the  formation  of  district 
associations.  The  principal  arg^nment  offered  against  the  effort  is 
based  upon  the  failure  of  certain  local  associations  to  keep  alive  and  retain 
their  organi/.ation.  It  should  be  borne  in  nitnd,  however,  that  such  local 
organizations  have  endeavored  to  thrive  without  a  competent  head  or  sov- 
ereign power  to  direct  the  movements  thereof,  and  their  circle  of  influence 
was  encompassed  by  narrow  limitations.  In  their  condition,  there  have 
been  none  to  look  after  their  interests  outside  of  their  immediate  circle,  uor 
to  encourage  them  to  keep  alive. 

Their  material  and  specific  interests  have  been  left  to  no  one  in  particiiUir, 
but  to  all  generally,  each  supposing  the  other  would  attend  to  certain  duties 
of  vital  interest  to  the  whole.  This  only  furnishes  a  striking  proof  of  the 
old  and  homely  adage  "that  what  is  ever>-body*s  business  is  nobody's  busi- 
ness." and  the  proof  is  found  in  the  utter  failure  of  all  associations  which 
seek  to  live  under  similar  conditions. 

If  any  one  will  glance  at  the  history  of  our  benevoleut  associations, 
who.se  great  and  glorious  work  is  seen  and  felt  from  one  end  of  the  universe 
to  the  other,  and  see  with  what  care  the  sovereign  power  of  each  looks  after 
the  interests  of  local  branches  of  the  order,  he  will  assuredly  discover,  that 
with  only  a  meager  portion  of  the  energy,  wisdom  and  oversight  displayed 
by  these  bodies,  our  district  associations,  under  the  care  and  watchfulness 
of  the  parent  association  in  the  state,  which  is  or  should  be  subordinate  to 
the  national  association,  that  all  our  interests  will  be  linked  together  and 
our  benefits  and  assistance  be  assured  because  of  the  common  bond  of  in- 
terest that  is  a  part  of  the  vitalities  of  all. 

Organization  is  the  parent  of  prosperity,  and  is  only  another  name  for 
nielhod.  and  correct  methods  always  bring  prosperit}'.  We  are  surely  in  the 
correct  channel  now,  our  interests  from  the  quarrymen  and  manufacturers 
ni  the  East  to  the  humblest  dealer  in  the  West,  and  all  along  the  line,  are 
identical,  and  that  which  affects  one  portion  affects  all. 

The  day  when  a  few  men  can  control  the  trade  is  gone  by,  and  the  honest 
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321 


3a» 


DISTRICT  ASSOC f.]T toss. 


small  dealer  who  does  business  on  true  business  principles  can  rest  assured 
that  so  far  as  his  capabilities  permit,  aud  his  wisdom  and  energ\'  will  assist 
him.  he  can  claim  and  receive  all  that  he  is  entitled  to.  But  men  are  not  all 
alike  in  the  momnneutal  business  any  more  than  Ihey  are  in  the  field  of 
literature  and  politics,  and  they  are  "weighed  in  the  balance"  and  some  are 
"found  wanting."  Diflerent  natural  conditions  curtail  our  powers  of  labor 
and  limit  our  successes  to  a  proportion  ba.sed  upon  the  means  and  energy 
employed.  Success  depends  upon  strong  individuality,  both  of  mind  and 
body,  and  because  we  may  not  succeed  so  fortunately  as  our  neighbor,  it  is 
no  assurance  that  we  have  been  wronged  by  him.  but  the  rather  that  we  have 
not  lieen  up  and  doing  to  the  full  extent  of  the  opportunities  presented. 
Korean  this  or  any  association  make  a  success  for  its  members,  onh*  in  so 
far  as  it  stands  as  the  guard  of  true  business  honor,  and  throws  around  each 
the  mantle  of  its  power,  giving  every  one  an  honorable  and  equal  chance  in 
the  race  of  business  life. 

Here  the  province  of  the  as.sociation  ends,  and  each  one  is  called  upon  to 
put  forth  his  own  powers,  aud  prove  himself  a  man  in  all  the  honorable 
capabilities  the  term  implies. 

Association  engenders  and  fosters  fraternal  regard,  removes  the  bitterness 
of  heated  competition,  and  makes  us  willing  to  regard  the  universal  right 
of  all  to  *'live  and  let  live."  The  world  owes  no  man  a  living;  it  is  his 
duty  to  earn  it,  and  to-day  there  lives  not  a  bfing  who  has  honestly  earned 
his  living  that  has  not  been  more  than  paid. 

The  short  exi.stence  of  our  own  a.ssociation  where  it  has  1  cen  permitted 
to  exercise  its  beneficeui  influence  tiirough  the  aid  of  those  who  compose 
its  membership,  is  a  striking  proof  of  these  conclusions,  and  if  we  could 
only  point  to  a  full  determination  of  all  to  live  up  to  the  true  line  of  action, 
waiting  patiently  for  the  full  fruition  of  promi.sed  Impes,  its  complete  real- 
ization would  be  an  after-thought  filled  with  the  utmo.st  gratification.  No 
longer  would  we  be  pointed  at  by  the  more  harmonious  and  .successful  in- 
dustries as  a  business  of  secondary  or  minor  consideration  ;  no  longer 
would  we  be  content  to  house  ourselves  in  out-of-the-way,  tumble-down 
places  of  business,  but  our  pride  of  vocation  would  soon  lift  us  to  a  Iiigher 
plane  and  we  would  occupy  in  the  heart  of  the  public  a  respectful  place,  be 
designated  as  honorable  business  men.  whose  honor  for  the  vocation  is  as- 
serted and  held  up  by  those  who  are  engaged  in  it. 

In  the  nature  of  things  there  should  be  no  iudustr>'  known  to  men  that 
should  call  forth  a  higher  respect  than  our  own.  We  seek  to  keep  alive  by 
our  labors,  all  that  is  most  sacred  in  the  human  heart,  the  sweet  nremories 
of  those  loved  ones  who  have  "gone  before."  Our  work  calls  forth  the  tears 
of  sweet  remembrance,  the  tenderest  feelings  of  the  heart  are  made  manifest, 
and  should  we  not  have  places  of  business  where  those  who  seek  to  honor 
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iheir  lost  friends  may  not  be  shocked  by  rude  and  uncouth  surroundings? 
Much  more,  then,  should  we  be  men  whose  business  capacities  and  methods 
are  free  from  the  striking  characteristics  of  greed  and  avarice,  but  full  of 
sympathy  and  condolence  in  such  hours  of  trial. 

It  is  true  that  business  is  for  profit  and  not  for  sympathy  alone,  yet  the 
two  can  be  so  linked  together  that  the  former  is  only  the  more  assured  by 
its  respect  for  the  latter.  It  is  the  absence  of  the  latter  so  strikingly  observ- 
ant in  the  majority  of  cases  that  has  cast  reproach  upon  the  vocation. 

The  great  desire  to  out-do  or  over-reach  our  competitors  has  nuule  us  the 
"observed  of  all  obser\'ers"  and  branded  us  as  "vampires,"  as  living  by  the 
misfortunes  of  others  and  regarding  no  one  but  ourselves. 

But  a  better  day  is  dawning.  Already  public  sentiment  ts  giving  us  honor 
for  our  efforts  in  the  cause  of  reform,  and  many  a  hearty  "Ciod  speed"  is 
offered  by  thoughtful  men. 

And  there  is  an  evidence  of  great  satisfaction  that  the  mare  earnest 
workers  and  thinkers  in  our  trade  arerecogtu/ing  these  truths  and  are  'lend- 
ing a  helping  hand"  l>y  their  influence  through  the  word  fitly  spoken,  the 
kind  act  done  or  the  financial  aid  generously  contributed,  to  bring  about  so 
glorious  a  result. 

The  district  or  local  association  is  now  the  pivotal  point  on  which  our 
fullest  success  is  assured.  Guided  and  directed  by  t!ie  state  association, 
which  in  turn  receives  its  strength  from  the  national  association,  all  moving 
under  the  grand  principle  of  sovereignty,  "The  consent  of  the  governed,"  a 
principle  which  has  made  our  republic  the  greatest  nation  in  the  workl,  we 
are  bound  together  by  a  system  that  cannot  fail. 

Therefore  let  our  counsels  be  harmonious,  and  our  efforts  strong.  Let  all 
join  hand  in  hand  to  accomplish  the  good  work  ;  let  none  shirk  duties  which 
for  the  present  may  seem  onerous  and  heavy ;  and  the  future  will  bring  us 
out  of  the  "slough  of  despond"  into  the  pure  sunlight  of  business  success 
and  prosperity ;  then  will  our  minds  and  hearts  be  elevated  and  we  will 
stand  as  "men  among  men,"  in  nur  own  estimation,  as  well  as  in  the  esti- 
mation of  an  observing  public. 


Sl-RMERGKD  MASONRY. 


IN  works  which  are  exposed  to  the  action  of  the  sea  or  the  currents  of 
rivers,  Rennie  adopted  the  plan  t>f  J>edding  the  outside  of  joints,  for 
about  an  inch  deep,  in  the  face,  with  Roniaii  cement  of  the  best  quality. 
The  interior  part  of  the  stones  was  bedded  in  mortar,  composed  of  two  parts 
of  well  burnt  stone-liine.  one  part  of  ground  puzzolano.  or  calcined  pounded 
iron-stone,  and  two  parts  of  clean  sharp  river  sand,  not  too  fine.  The  lime 
was  used  hot,  for  which  purpose  it  was  necessary  that  it  should  be  burnt  ad- 
joining the  works,  and  mixed  at  once  with  its  due  proportion  of  sand  and 
puzzolano.  or  iron-stone,  previous  to  being  slaked.  It  was  afterward  covered 
over  with  sand,  so  as  to  prevent  the  access  of  the  air;  water  was  then  poured 
on  the  heap,  and  in  this  .state  it  was  left  for  a  day  or  two  until  completely 
slaked:  after  which  it  was  taken  from  the  heap  as  wanted.  The  unslaked 
particles  were  .separated,  and  the  other  ingredients  well  mixed,  by  being 
passed  through  a  screen,  after  which  the  mixture  was  made  into  mortar, 
with  the  least  possible  quantity  of  water,  by  means  of  a  pug  mill,  jjrepared 
for  thai  purpose. 


SEVEN   THOUSAND  MILES  A  MINUTE. 


ACOMICT  has  recently  appeared  in  the  heaveiis  which  according  to 
Professor  Barnard,  is  peculiar  in  that  it  possesses  a  complicated  .sys 
tern  of  tails,  instead  of  the  single  member  characteristic  of  most 
comets.  A  photograph  of  the  bod3'  shows  at  least  a  dozen  distinct  branches, 
or  tails,  spreading  out  from  the  head.  One  of  these  tails  was  formed,  or 
projected,  to  a  distance  of  about  io, 000,000  miles  in  less  than  twenty-four 
hours,  while  another  one  entirely  disappeared  in  the  .same  time.  Such  in- 
conceivable velocities  only  add  to  the  mystery  surrounding  these  strange 
visitors  to  our  system,  and  raise  the  question  whether  they  indicate  an 
actual  projection  of  matter,  or  the  illumination,  or  rendering  visible,  of 
matter  previously  existing  but  unperceived  by  us. 


A  GEOLOGICALLY  REMOTE  LAND. 

IN  i.s  life  forms  Australia  is  known  to  be  strangely  different  from  other 
lands,  and  reasons  have  appeared  for  looking  upon  it  as  a  survival  of  the 
,secoudar>'  and  tertian,'  periods — a  region  that  has  grown  old  less  rapidly  than 
the  rest  of  the  world.     "We  know."    observes   a    writer  in    Sci<nc<  (fOSit/>, 
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'•that  within  the  period  called  tertiar>%  gum  trees,  banksias.  Moreton  Bay 
pines,  and  other  now  distinctly  native  Australian  trees,  grew  in  England. 
In  the  secondarj-  period  the  only  warm-blooded  mammals  in  Europe  were 
marsupials,  resembling  those  peculiar  to  Australia.  Ever>'  now  and  then 
some  new  fossil  mammal  turns  up.  but  it  is  almost  certain  to  be  of  the 
Australian  type.  For  instauce.  a  large  number  of  fossil  mammalian  bones 
have  just  been  dx.scovtred  in  the  tertiary  strata  in  Patagonia,  and  they  have 
been  proved  to  be  nearly  related  to  the  pouched  or  marsupial  wolf  (Thylacinus) 
of  Tasmania." 


DIAMOND   MINING  IN  SOUTH  AFRICA. 

THE  De  Beers  and  the  Kimberley  mines  are  proliably  the  two  biggest 
holes  which  greedy  man  has  ever  dug  into  the  earth,  the  area  of  the 
former  at  the  surface  being  13  acres,  with  a  depth  of  450  feet,  the  area 
and  depth  of  tlie  latter  being  even  greater,  says  Lord  Randolph  Churchill 
in  the  August  nnmljer  of  the  Popular  Seicnce  Monthly.  These  mines  are  no 
longer  worked  from  the  surface,  but  from  shafts  sunk  at  .some  distance  from 
the  original  working  and  penetrating  to  the  blue  ground  by  drifts  at  depths 
varT,'ing  from  500  to  1,200  feet.  The  blue  ground,  when  extracted,  is  carried 
in  small  iron  trucks  to  the  "floors."  These  are  made  by  removing  the  bush 
and  grass  from  a  fairly  level  piece  of  ground  ;  the  land  is  then  rolled  and  made 
a-s  hard  and  as  smooth  aspossible.  The.se  "floors"are  about6oo  acres  inexteut. 
They  are  covered  to  the  depth  of  about  a  foot  with  the  blue  ground,  which 
for  a  time  remains  on  them  without  much  manipulation.  The  heat  of  the 
sun  and  moisture  soon  have  a  wonderful  effect  upon  it.  The  bhie  ground 
from  Kimberley  niine  becomes  quite  well  pulverized  in  three  months,  while 
that  from  De  Beers  requires  double  that  time. 


INDISPENSABLE  TO  THE  TRADE. 


Your  June  number  of  Stonk  just  to  hand;  the  change  is  quite  an  im- 
provement, and  we  con.sider  such  a  magazine  indispensable  to  stone  dealers 
and  quarrymen.  Everyone  should  subscribe. —  77/f  (ieorgia-Quhuy  Granitf 
Co.,  Ma<on,  Ga." 


VARIOUS  STANDARDS  OF  TIME- 


AT  the  poles  where  all  nieridiaiis  converge,  there  can  be  uo  natural 
standard  time,  for  it  is  every  hour  of  the  day  at  once :  but  the  regu- 
lation of  time  at  these  singular  points  lias  not  yet  become  a  burn- 
ing question,  says  a  writer  in  Nature.  Were  the  system  of  time-reckon- 
ing recommended  by  the  Prime  Meridian  Conference  carried  out  in  its  en- 
tirety, the  minutes  indicated  on  all  regulated  clock  dials  thionghout  the 
world  would  be  the  same  at  a  given  instant,  but  the  hours  would  differ  at 
each  15°  of  longitude  by  steps  of  one,  twenty-four  standards  encircling  the 
globe.  Thus  for  example,  at  25  minutes  past  noon  of  the  prime  (or  rather 
the  zero)  meridian,  clocks  90°  east  would  show  6:25  p.  tn.  (i.Sh.  25UI.);  those 
90°  west,  6:25  a.  m.  (6h  25ni.),  and  those  of  180"  25minutes  past  midnight. 
The  zero  nieridian  adopted  by  the  I*rime  Meridian  Cotiference  is  that  of 
Greenwich  ;  and  definite  lime  standards  based  on  hourly  intervals  from 
this  starting  line  have  been  in  use  since  1883  on  the  railroads  of  North 
America.  That  continent  is  divided  into  strips  of  15*^  in  width,  in  each  of 
which  a  separate  time  standard  prevails  from  the  Gulf  of  Mexico  to  Hud- 
son Bay.  Atlantic  time  in  the  Eastern  Province  of  Canada  and  in  New- 
foundland shows  8  a.  m.  at  Greenwich  noon  ;  Eastern  lime  in  the  Atlantic 
States  of  the  Union  marks  7  a.  m.  at  the  same  moment,  while  Central  M<jun- 
tain,  and  Pacific  time  indicate,  respectively,  6,  5,  and  4  a.  m..  The  meridians 
which  set  the  clocks  across  America  are  those  of  60°,  75**,  90*',  105",  and  120° 
west. 

The  conditions  in  Europe  are  more  complicated  in  America.  Each  small 
closely  peopled  country,  with  its  national  observatory,  naturally  tends  lu 
adopt  throughout  its  particular  national  time,  although  e\'en  this  is  still 
a  desideratum  in  some.  In  the  difficult  subdivisions  of  Imperial  Germany 
especially,  the  number  of  independent  and  unrelated  standards  was  a  griev- 
ous obstacle  to  the  interpretation  of  through  railroad  time  tables. 

The  British  islands,  lying  at  tke  extreme  West  of  Europe,  should  logically 
keep  time  of  the  zeru  meridian,  whicli  intersects  Greenwich  Observatt>ry, 
w'liile  the  Russian  Empire  (in  Europe,  at  least)  was  by  its  system  of  central 
government  and  state  control  of  railways  equally  committed  to  the  time  of 
St.  Petersburg.  Rut  Pulkova  Observatory  lies  two  hours  East  of  Green- 
widi  plus  one  minute  and  a  quarter,  and  the  alteration  required  is  so  small 
that  it  may  be   said  already  to  constitute  East  European  lime,  two  hours  in 
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advance  of  Greenwich,  or  the  standard  time  ot"  West  Europe.  Tlie  meridian 
of  15*  E.,  running  through  Nor\vay,  Sweden.  Germany,  Austria  and  Italy, 
corresponds  to  Central  Ktiropean  time,  one  hour  in  advance  of  that  of 
Greenwich :  and  if  national  prejudices  and  local  inertia  were  overcome,  the 
time  of  Kurope  would  be  placed  on  a  simple  footing  by  its  adoption.  The 
railways  of  Austria-Hungary  have  used  Central  European  lime  on  this  sys- 
tem .since  Oct.  i,  1891.  More  than  fifty  towns  in  the  monarchy  have  since 
then  regulated  their  clocks  to  correspond,  Vienna  being  the  only  con.spicu- 
ous  exception,  where  local  time  is  used  for  local  purposes.  Servian  lime 
tables  have  been  assimilated  to  those  of  Central  Europe  and  Bulgarian  to 
Eastern  Europe ;  while  Turkey,  pulled  two  ways,  yields  on  both  sides,  fol- 
lowitig  Central  European  time  on  the  Salonica  railway  and  Eastern  Euro- 
pean time  on  the  Constantinople  line. 

In  Sweden  railway  time  has  been  that  of  Central  Europe  (15°  E)  since 
1879,  and  in  South  Germany  the  change  to  the  same  standard  took  place 
April  I,  1S92.  a  fact  of  much  greater  importance,  becau.se  a  feat  very  diffi- 
cult to  accomplish.  The  four  standards  of  Bavaria.  Wurtemberg.  Baden, 
and  Alsace-Lorraine  were  previously  in  use  concurrently,  and  the  change 
involved  retarding  the  nominal  hours  of  all  trains  from  fourteen  minutes 
in  the  case  of  Bavaria  to  thirty-four  minutes  in  that  of  the  Reichsland. 
Luxemburg  came  into  harmony  vvilh  ilie  rest  of  Central  Europe  at  the  same 
date,  with  the  loss  of  thirty-six  minutes. 

By  a  decision  of  the  Federal  Council  in  May  last  mean  solar  time  of  the 
fifteenth  meridian  will  become  standard  time  for  the  whole  German  Em- 
pire April  I,  1H93,  when  it  exclusively  will  be  employed  for  railway,  tele- 
graph, and  all  state  purposes.  Already  several  places  in  North  Germany 
have  adopted  the  new  time,  and  it  can  only  be  a  matter  of  a  few  years  for 
the  simpler  uniform  system  to  acquire  a  footing  for  all  the  purposes  of 
private  life. 

The  number  of  European  time  standards  is  stated  by  iJr.  Bus,schere 
to  ha\e  been  twenty  four  on  Jan  i,  1891.  and  by  the  end  of  1S92  it  will 
only  be  thirteen.  Of  these,  three  are  meridianal  standards,  while  ten  are 
the  times  of  capitals,  viz  :  Paris.  Madrid,  Lisbon.  Rome,  Berne,  Bucharest. 
Athens.  Copenhagen.  Berlin,  and  St.  Petersburg,  but  the  last  as  already 
mentioned,  practically  belongs  to  the  former  category.  It  now  remaitas 
only  for  France.  Spain,  and  Portugal  to  adopt  Western  European  time,  for 
Denmark.  Switzerland,  and  Italy  to  accept  Central  time,  and  far  Greece  and 
Koumania  to  join  the  other  Balkan  States  in  using  Central  or  Eastern 
time,  and  the  change  will  be  complete. 

Strangely  enough,  although  foreign  writers  tactly  assume  that  the  Brit- 
ish Islands  are  at  one  in  their  time  standard,  there  exists  in  the  United 
Kingdom  a  diversity  as  illogical  as  that  which  formerly  reigned  in  the 
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States  of  Southern  Germany.  While  Great  Britain  and  the  Small  island 
groups  associated  with  it  keep  the  time  of  the  initial  meridian,  now  ex- 
tended to  Belgium  and  Holland  on  the  east,  Ireland  is  regulated  by  Dublin 
time.  Thus  it  happens  that  when  the  postoffice  clocks  at  Stornoway  (6° 
15'  W.)  shows  noon  that  in  Donaghadee  (5°  30'  W.)  only  marks  iih.  35m. 

As  long  ago  as  1888  Japan  adopted  for  its  standard  time  that  of  the 
ninth  hour  interval  from  Greenwich  (135°  east)  so  that  the  clocks  which 
regulate  the  movements  of  the  Japanese  are  set  nine  hours  in  advance 
of  ours. 

India,  Australia,  and  Cape  Colony  remain  independent  in  their  time 
relations,  although  so  simple  an  adjustment  as  is  required  might  form  a 
graceful  concession  to  the  spirit  of  federation  without  sacrifice  of  local 
dignity  or  utility. 


EXCAVATING  IN  FROZEN  EARTH. 

A  NOVEL  method  of  thawing  frozen  earth  for  making  street  excavations 
was  described  by  Mr.  H.  H.  Kelley,  superintendent  of  the  Waltham  (Mass.) 
gasworks,  in  a  paper  read  before  the  New  England  Association  of  Gas 
Engineers.  Stone  lime  is  spread  several  inches  deep  over  the  place  where 
it  is  desired  to  excavate,  and  is  thoroughly  wetted  and  covered  \^nth  straw. 
A  piece  of  canvas  or  tarpaulin  is  spread  over  the  heap,  and  is  left  for  twelve 
hours,  more  or  less.  In  two  cases  in  which  Mr.  Kelley  has  tried  this  method 
recently,  frost  18  inches  to  26  inches  was  removed  from  the  ground.  In 
ordinary  cases  the  expense  of  the  lime  would  be  too  great  to  permit  this 
plan  to  be  adopted,  but  gas  companies  can  use  the  lime  afterward  in  their 
purifiers. 


AN  ENORMOUS  AEROLITE. 

AN  aerolite   of  enormous   size  is  reported   by   the   newspapers  to  have 
fallen  into  the  Ca.spian  Sea,  not  far  from  Apsheron.     As  it  now  lies  it 
has,  it  is   said,  the  appearance  of  an  ordinary  rock   projecting  over 
twelve  feet  above  the  level  of  the  .sea,  which  at  this  point  is  twenty-five  feet 
deep.     Its   fall  was   accompanied  by  a  loud  noi.se,  and  the  .sea  was  greatly 
perturbed  for  a  considerable  distance. 
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HERE  be  stranger  things  in  this  world  than  thebed-fcl 
lows  which  politics  makes,  or  even  freaks  of  nature. 
Stranger  than  the  phenomena  of  matter  are  the  rid- 
dles of  mind.  Men  are  born  into  the  world  like  beauti- 
ful patterns  blurred,  their  symmetry-  and  wholeness 
destroyed  by  nature's  seeming  carelessness  or,  to  be 
broader,  ajipareut  loss  of  cunning.  And  yet  the  sur- 
geon's kjiifc  has  laid  hare  the  error  of  nature  and  men 
can  point  to  her  uncompleted  and  ill-done  work,  tell- 
ing what  is  lacking  or  what  has  been  done  without  skill. 
liui  no  chart  or  map  of  the  mind  has  yet  lieeu  made  by  which  to  square 
«nd  measure  human  genius.  The  effect,  the  result  is  there,  but  not  the 
cause.  Only  in  a  blind,  confusing  way  can  men  point  to  some  great  gift, 
some  inexplicable  endowment,  which  has  set  its  fortunate  pos,sessor  many 
milestones  in  the  lead  of  other  men  and  has  arbitrarily  given  powers  which 
lifetimes  of  study  cannot  acquire. 

Who  can  explain  how  an  unlettered  colored  boy  can  with  his  hands,  un- 
aided save  by  a  simple  knife  or  pointed  stick,  carve  from  stone  images  of 
marvelous  truene.ss  to  life,  or  fashion  from  clay  forms  of  life  whose  accuracy 
is  not  merely  mechanical,  whose  finish  of  execution  and  tastefulncs*;  of  de- 
sign betoken  the  true  artist?  Strange  place  to  look  for  aught  that  tells  of 
higher  things  than  common  existence — in  the  breast  of  this  rude,  unlettered 
lad,  who  goes  by  the    name  of  Abe  Hanson,  of  Kansas  City. 

Altention  to  Hanson's  extraordinary  gifts  was  first  called  in  an  article  in 
the  Kansas  City  Journal.  In  a  person  who  had  the  benefit  of  long 
training  and  instruction,  such  work  as  Hanson  does  might  not  be  considered 
remarkable,  but  it  is  extraordinar\'  in  the  case  of  one  who  has  had  no  in- 
structor but  himself,  no  training  but  his  unaided  striving  after  excellence, 
no  model  or  pattern  but  the  image  within  himself,  the  creation  of  an  artistic 
imagination. 

To  the  voice  that  bids  him  strive  he  lends  an  eager  ear  and  follows,  as 
l>est  the  light  already  given  allows  him,  the  lead  of  the  dim,  unshaped  ideal 
that  beckons  him  onward. 

Vnlike  many  gifted  l^eyond  their  sphere  or  .station.  Hanson  does  not  waste 
his  talents  or  allow  them  to  lie  in   disuse.     He  is  ever  striving  to  do  better 
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and  longs   for  assistance  to  elevate   himself  and  lo  develop  his  unusual 
powers. 

"If  I  could  ojily  get  somebody  lo  help  me,  to  sentl  me  away  where  I  can 
learn  more,"  is  his  constant  aspiration,  and  it  is  one  which  furnishes  an  ex- 
cellent opportunity  for  the  exercise  of  some  very  effective  philanthropy. 

Hanson  is  nearly  twenty-four  years  of  age.  He  was  horn  in  Leavenworth, 
Kan.,  and  lived  there  till  about  eight  years  ago.  When  he  was  a  small  boy 
his  mother  died  and  he  has  supported  himself  by  odd  jobs,  never  learning 
any  trade.  He  has  three  brothers  and  two  sisters,  all  older  than  himself  and 
all  away  from  home,  being  scattered  through  the  East  and  South.  His 
father  is  an  old  soldier  and  is  at  present  an  inmate  of  the  Soldiers'  Home  at 
Leavenworth. 

About  eight  years  ago  Hanson  came  to  Kansas  City,  and  has  since  lived 
here,  working  at  odd  jobs  in  a  number  of  places.     He  was  last  emploj'ed  at 

the  Blossom  House.  During  all  this 
time  he  has  u.sed  all  his  .spare  time  in 
can'ing  and  fa.shioning  in  clay  the 
forms  of  liuman  beings  and  animals. 
His  imagination,  however,  is  not  con- 
fined to  the.se  subjects  alone,  as  he  also 
executes  many  allegorical  figures  with 
rare  taste  and  skill. 

His  favorite  subject  is  the  dog.  and 
as  a  natural  consequence  his  carvings 
and  modelings  uf  this  animal  are  his 
l>est  pieces  of  work.  He  prefers  to 
fashion  in  clay,  for  the  chief  reason 
that  it  is  quicker  and  a  mistake  can  be 
easily  rectified,  whereas,  car\'ing  from 
stone,  a  single  mistake  would  spoil 
the  result  of  long  and  laborious  effort.' 
After  his  design  has  been  modeled  out  he  fires  the  image  in  an  oven  when- 
ever he  can  find  anybody  possessing  one  sufficient  to  do  the  work  and  with 
sufficient  sympathy  lu  allow  him  the  privilege  of  using  the  oven.  His  best 
pieces  are  gilded,  and  many  of  them  cannot  be  told  from  china  and  plaster- 
of- Paris  images. 

Hanson's  methods  are  as  simple  as  it  is  possible  to  conceive.  His  only 
instruments  are  a  basin  of  water  in  which  is  a  lump  of  clay  of  the  con- 
sistency adapted  lo  molding,  and  a  stick  flattened  at  one  end.  With 
these  mde  and  unpronii.sing  implements  he  works  out  in  the  plastic 
clay  the  image  that  is  in  his  soul.  He  says  he  sees  the  image  in  the  clay  or 
stone  and  simply  cuts  away  the  wrappings  that  hide  ii  from  the  outer  view. 
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This  is  the  soul  of  art.  and  if  the  workmanship  is  not  perfect,  if  tlit  un- 
taught hand  wanders  and  makes  miss-strokes,  if  the  image  car\xd  and 
fashioned  does  n<)t  conform  exactly  to  that  of  which  it  is  iutended  to  be  a 
counterpart,  it  is  because  the  gift  is  onJ)  halved  and  l>ecause  to  the  power 
lo  design  has  not  been  added  the  complementing  ability  to  execute. 

Hanson  first  became  aware  of  his  unnatural  gift  when  a  child.  He  al- 
ways had  a  "knack"  at  fashioning  forms  in  clay,  aud  his  favorite  pastime 
was  to  indulge  his  inborn  taste.  His  ability  to  car\'e  is  an  addition  of  later 
years.  In  this  branch  of  his  art  his  sole  and  invariable  tool  is  an  old 
knife.  Out  of  a  peculiar  species  of  soft  stone  he  carves  forms  which  are 
more  nearly  perfect  than  his  work  in  clay,  for  the  reason  that  he  is  com- 
pelled to  proceed  with  greater  care. 

Among  his  pieces  displayed  are  a  carved  alligator,  which  is  a  \  cry  credit- 
able piece  of  workmanship,  and  a  car\'ed  dog.  which  is  even  better.  A 
modeled  dog  is  wonderfully  true  to  life,  and  a  recumbent  child  in  clay, 
begun  and  fiuislied  in  a  day.  is  the  best  he  has  yet  done.  His  subjects, 
of  course,  do  not  embrace  a  wide  range,  and  none  of  them  are  fanciful. 
Birds  and  angels  are  mingled  with  his  favorites,  dogs,  horses  and  sheep. 
In  the  Avindows  where  he  has  been  working  for  several  days  past  are 
displayed  a  number  of  his  best  pieces.  Prominent  is  the  bu.st  of  Maj.  War- 
ner. As  might  be  expected,  however,  his  attempts  at  portraiture  are  the 
least  successful,  for  the  first  reason  that  it  is  the  most  difficult  sort  of  work, 
and  for  the  second  and  purely  ethical  reason  thai  his  models  are  abstrac- 
tions, subjective  and  not  objective.  He  sees  the  dog,  or  .sheep,  or  what 
not  in  his  mind's  eye,  and  when  he  attempts  to  portray  a  certain  and  par- 
ticular dog  or  sheep  or  horse,  he  descends  to  copying  instead  of  working 
out  his  mental  pattern. 

It  has  been  suggested  that  a  number  of  philanthropic  gentlemen  makeup 
a  pur.se  and  send  Hanson  East  where  he  can  develope  his  talents,  as  he  so 
earnestly  and  eagerly  desires  to  do.  It  is  possible  that  something  may  come 
of  this  after  the  world's  fair,  for  exhibition  at  which  Hanson  will  soon  begin 
an  elaborate  design  suggested  by  Mrs.  Patti  Moore,  and  entitled  "The  Lady 
of  the  Lake."  The  design  will  be  that  of  a  ladj-  standing  in  a  boat 
holding  a  paddle  in  one  hand  and  a  hunter's  horn  in  the  other. 

Han.son  is  modest  and  gentlemanly,  ever  seeking  to  learn  aud  very  grate- 
ful for  suggestions  which  wil!  help  him  in  his  work.  His  is  a  case  of  great 
interest,  and  his  powers  capable  of  great  po.ssibilities. 


A  NOVEL  FOUNDATION. 


AVERY  simple  method  of  laptig  the  foundations  on  a  swampy  location, 
which  did  not  furnish  n  firm  suVi-soil.  was  cinph:i\ed  by  an  Ainerican 
engineer  for  supporting  a  low  wooden  building  to  be  used  for  storage 
of  machinery.  Casks  were  set  in  holes  in  the  ground  along  the  line  of 
posts,  and  were  filled  to  the  depth  of  about  one  foot  with  iron  turnings. 
The  posts  were  set  in  casks,  which  were  then  filled  with  iron  turnings  com- 
pactly rammed  in  place.  A  solution  of  salt  and  water  was  then  slowly 
poured  over  these  turnings,  which  compactly  .solidified  into  a  hard  mass. 
The  heat  of  the  oxidation  of  the  iron  was  so  great  that  the  posts  smoked 
and  were  charred,  the  latter  fact  probably  being  the  reason  why  they  have 
not  as  yet  exhibited  any  signs  of  decay,  and  in  this  respect  the  use  of  iron 
turnings  furnishes  an  advantage  over  the  use  of  concrete  for  cask  founda- 
tions.—  The  Great  Divide, 


A  MARRIAGK  IN  HlCrll  IJF1-. 


S' 


X   carriages  drove    into    Greenmouul  cemetery,    liallimore. 


the  other 
morning  at  lo  o'clock.  It  was  a  bridal  party.  The  choice  of  a  grave- 
yard for  the  performance  of  a  marriage  ceremony  was  due  to  the  senti- 
ment of  the  bride  and  her  devotion  to  the  memory  of  her  parents,  who,  for 
two  decades,  have  lain  buried  in  Cfreeumouut.  The  groom  was  Colonel 
Hendric  von  Stamp,  of  Washington,  and  the  bride  Miss  Mildred  Hammond, 
daughter  of  the  late  General  Howard  Hammuud.  The  party  proceeded  to 
the  Hammond  burial  lot,  and  there,  the  bride  standing  upon  the  grave  of 
her  mother,  and  the  groom  standing  upon  the  grave  of  the  bride's  father 
with  hands  clasped,  Rev.  F*.  S.  Steerger,  pastor  of  the  Gennan  Trinity- 
church,  pronounced  them  man  and  wife.  Tlie  lot  was  handsomely  decorated 
with  flowers. 


NEW  DISCOVERY  OF  A  RAKE  LIME»STONE. 

'"f  ^HIC  discovery    of  a    magnificent   mine,  or  rather  quarry,  of  Caen  .stone 
1     is  reported    from    Cartersville,   Ga.      The   mineral   derives    its    name 
from  the  old  Norman  city  of  Caen,  in  the  neighborhood  of  which  it  has 
been  extracted   for   nearly  a  centur>'.     Hitherto  it  has  been  very  scarce  and 
ver>'  dear,  as  previous  to   the  present    find  the  Caen  quarries  were  the  only 
sources  of  supply  known.     When  first  taken  from  the  earth  Caen  .stone  is 
quite   soft. and  it  can   be  whittled   with  a  pocket-knife  into  any  shape.     It 
can  also  be  turned  to  any  design  in  a  lathe  like  a  piece  of  wood.     After   ex- 
posure to  the  air,  it  becomes  like  flint.     When  polished  this  rare  limestone 
presents  a    marble  like  surface  slightly  variegated,  and  of  a  rich  chocolate- 
brown  color. 
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DRAWING  FOR  WORKMEN— I.* 


EVERY  workman,  no  matter  to  what  branch  of  the  Iniiiding  trade  he 
may  beloug,  looks  forward  to  the  time  when  his  condition  will  be 
bettered ;  and  this  hope  that  is  always  shining  within  him,  is  one  of 
the  most  beautiful  provisions  of  nature,  as  it  often  sustains  him 
under  the  most  tr>  ing  of  circumstances  and  gives  him  renewed  courage  to 
battle  with  the  difficulties  and  cross-purposes  that  beset  the  life  of  a  young 
workman.  It  is  well  that  the  hope  implanted  within  us  sees  only  a  bright 
and  happy  termination  to  all  our  struggles.  Alas !  how  many  of  us  would 
.sink  into  the  deepest  abyss  of  despair  if  we  onl>  looked  at  things  and  ac- 
cepted them  as  they  appear? 

But,  this  is  not   to  our  purpose.     Hope,  vvhuu  allied  to  effort,  seldom  fails 

of  bringing  to  their  pos- 
sessor a  large  meed  of 
l^appiuess  and  prosperity 
especially  so  if  proper 
judgment  is  displayecl  in 
directing  effort ;  and  we 
I'lG.  1.  confess  we  do  not  know 

of  any  better  way  that  a  young  workman's  efforts  can  be  directed  than  by 
employing  them  in  acquiring  a  thorough  knowletlge  of  everything  that  per- 
tains to  his  trade,  and  to  df>  this,  one  of  the  first  requirements  will  be  to 
become  a  draftsman,  for  a  knowledge  of  this  art.  will  enable  him  to  fix  in 
his  mind  a  true  conception  of  what  really  a  good  thorough  workman  ought 
to  be,  and  if  he  is  at  all  ambitious  he  will  .strive  to  attain  the  high  position 
this  conception  demands,  and  which,  when  attained,  will  prove  a  source  of 
pleasure  and  profit. 

Taking  these  things  into  consideration  we  have  thought  it  would  add  to 
the  usefulness  of  this  journal  to  give  a  few  easy  lessons  from  time  to  time, 
on  drawing  instrumeuts,  drafting,  and  ornamental  drawing,  and  to  this  end 
we  have  made  arrangements  to  publi.sh  a  series  of  papers  on  these  subjects. 
A  fine  workman  requires  fine  tools,  and  no  man  can  do  a  fine  piece  of 
work  not  having  the  proper  tools  to  do  it  with,  so  no  man  can  do  a  good 
piece  of  drafting  without    having  the  necessar\'  tools,  therefore,  it  will  not 


*By  Fred  T.  Hodff<on,  xulhor  of  "The   Steel  Square  and   Its  I'ses,  "  IhroiiKh  the  courtesy  of  /*<» 
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be  out  of  place  to  commence  these  papers  witli  a  description  of  the  instru- 
ments required,  and  the  manner  of  using  them. 

The  first  thing  the  young  draftsman  wih  require,  will  be  a  drawing-board. 
This  may  be  made  at  home,  but  should  be  true  on  its  face  and  the  edges 
should  be  exactly  at  right-angles  with  each  other,  or  perfectly  square.  The 
board  may  be  made  in  size,  to  suit  the  requirements,  but  should  never  be 
less  than  1 2  by  17  inches. 

It  may  be  clamped  on  the  ends  with  stuff  about  i  '4  inches  wide  and  the 
thickness  of  the  board,  or  it  may  be  held  together  with  batlons  either  screwed 
on  to  the  underside  as  .shown  at  Fig.  i.  or  dovetailed  into  the  board  across 
the  grain  as  shown  at  Fig.  2.  At  Fig.  3  a  much  better  board  is  shown  and 
one  we  can  recommend  as  possessing  nearly  all  the  qualities  of  a  perfect 
board. 

A  glance  at  the  illustration  will  explain  the  good  qualities  of  this  style  of 
board.  The  wood  used  should  be  carefully  selected  pine,  with  hardwood 
cross  bars  at  back.     To  prevent  the  warping  of  the  pine,  the  board  is  sawed 

half  way    through 

at  about  ever>'  two 
inches,  and  for  the 
purpose  of  allow- 
ing the  board  to 
contract  and  ex- 
pand, the  cross-bars 
are  not   glued   on, 

but  fastened  with  .screws,  which  run  in  oblong  metal  slots.  At  the  ends, 
pieces  of  hardwood  are  inlaid,  to  give  the  T  square  a  smooth  working  edge. 
They  are  also  cut  at  every  few  iuches,  to  allow  for  contraction  and  expan- 
sion of  the  board. 

While  the  cheapest  boards  are  made  of  white  pine,  it  doesn't  necessarily 
follow  that  boards  may  not  be  made  of  other  woods,  cedar,  mahogany  and 
straight-grained  wahiiit  make  very  fine  boards  and  answer  ver>'  well  wliere 
you  do  not  rec|uire  to  use  pins  for  securing  the  ]Daper  to  the  board.  W^'hen 
thin  pine-wood  boards  are  used,  it  is  as  well  to  employ  glue  or  mucilage  in 
fa.stening  the  paper  to  the  board. 

The  next  thing  required  by  the  draftsman  wilt  be  paper,  and  just  here  let 
us  .say.  that  the  young  begintier  had  better  first  use  any  kind  of  cheap  paper 
to  practice  on.  as  the  better  class  paper  is  rather  expensive  and  is  no  better 
than  common  for  experimental  purposes — ordinary  smooth-faced  wrapping 
paper  is  just  as  good  as  any  for  the  learner's  purpose. 

Drawing  paper  is  made  in  various  standard  sizes  as  follows  : 

Demy  20x15  inches 

Medium.  22x17        " 


VXC  2. 
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Royal.....«i . .                              ......         .24x17  inches. 

Super-Royal -7x19 

Imperial          ....  ;,L>x2i  ., 

Elephanl                                                   .  , -8x23  „ 

ColniTibia  ...  ^4x23  „ 

Alla<i ...          .VJxae  „ 

Double  Blephaul   40x27  ,, 

Antiquarian ,i3X3  •  n 

Emperor 68x48  „ 

Of  these.  Double  PUcphant  is  the  most  generally  useful  size  of  sheet. 
Demy  and  Imperial  arc  the  other  useful  sizes.  Whatman's  white  paper  is 
the  quality  usually  employed  for  fijiished  drawings ;  it  will  bear  wetting  and 
stretching  without  injury,  and.  when  so  treated,  receives  shading  and  color- 
ing easily  and  freely. 
Common  papers  will  an- 
swer for  drawing  where 
no  damping  or  stretching 
is  required.  Large  draw- 
ings that  are  frequently 
referred  to,  should  be 
mounted  on  linen,  pre- 
viously dami>ed  with  a 
free  application  of  paste. 
Drawing  paper  also  comes  iu  rolls  of  indefinite  lengths,  and  from  36  to 
54  inches  wide.  It  is  made  different  tints,  is  generally  very  lough,  and  is 
chiefly  used  for  details:  it  is  miicli  cheaper  than  Whatman  s.  and  for 
many  purposes  answers  just  as  well.  Tracing  cltvtli,  also,  conies  in  rolls. 
i^-3<^<36^"^  42  inches  wide:  it  is  convenient  and  durable,  and  may  be 
folded  up  almost  any  number  of  times  without  injur* . 

Tracing  paper  is    made   of  different    qualities   and    sizes;  it  i.s   rendered 


HfC. 


\\y,.   4. 


FIG.  5. 


transparent,  and  qualified  to  receive  ink  lines  and  tinting  without  spreading. 
Like  tracing  cloth,  when  placed  over  a  drawing  already  executed,  the  draw- 
ing is  di.stinctl}-  visible  through  the  paper,  and  may  be  copied  or  traced  di- 
rectly by  the  ink  instruments ;  thus  an  accurate  ropy  may  be  made  with 
great  expedition.  We  cannot  give  reliable  price  quotations  of  these  papers, 
iisthey  var>-  somewhat,  and  may  be  different  prices  in  different  localitie.s. 
The  paper  should  be  fastened  to  the  board  with  pins  or  thumb-tacks  sini- 
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ilar  to  tliose  exhibited  at  Fig.  4.  These  are  made  with  a  broad,  flat  head,  of 
brass,  white  metal  or  silver,  and  rounded  so  as  to  permit  the  square  to  slide 
easily  over  it,  and  the  stem  should  be  of  steel  and  riveted  or  screwed  into 
the  head. 

At  Fijj^.  5  we  exhibit  several  styles  of  "thumb-tacks,"  all  of  which  are 
well  enough  in  their  way,  and  we  may  add  that  there  are  a  number  of  other 
styles  of  tacks  of  various  kinds  beside  the  ones  shouii. 

When  the  yoniiK  student  gets  down  lo  "real  work"  and  makes  use  of 
gocxl  paper,  he  should  first  damp  the  edges  of  the  paper,  then  glue  the  edges 
and  place  fairly  on  the  board,  holding  it  in  place  with  pins  or  other  suitable 
appliances,  which  may  be  removed  when  the  work  is  dry  and  read>' 
to  operate  upon.  This  method  of  fastening  is  sufficient  where  no  shad 
ing  or  coloring  is  to  be  applied,  and  if  the  sheet  is  not  too  long  a  time 
upon  the  board.  It  has  the  advantage,  loo,  of  preserk'ing  lo  the  jvaper  its 
natural  quality  of  surface.  Willi  mounted  paper,  indeed,  there  is  no  other 
]>roper  way  of  fa.stening.  For  large,  colored,  or  elaborate  dravsHngs.  how- 
ever, a  damp  sheet  is  preferable ;  with  coloring  a  flat  tinting,  indeed,  damp 
stretching  is  indispensable,  as  the  partial  wetting  of  loose  paper  by  water, 
causes  the  surface  to  buckle. 

Damp-stretching  is  performed  in  the  following  manner  :  Lay  the  sheet  on 
the  board,  with  the  face  side  under,  and  have  the  thick  edges  from  the 
paper;  draw  a  wet  sponge  freely  and  rapidly  over  the  upper  side,  begin- 
ning at  the  center,  damping  the  entire  surface,  and  allow  the  sheet  to 
rest  for  a  few  minutes  till  it  be  damped  through,  and  the  surface-water 
disappears.  Those  parts  w'hich  appear  to  revive  sooner  than  others  should 
be  retouched  with  the  sponge.  The  damping  should  be  done  as  lightly 
as  possible,  as  the  sponge  always  deprives  the  paper  of  nvore  or  less  of  its 
sizing.  The  sheet  is  now  turned  over  and  placed  fair  with  the  edges  of 
the  board — sufficiently  clear  of  the  working  edges  to  permit  the  free  use 
of  the  drawing-square.  The  square,  or  an  ordinary  straight-edge,  is  next 
applied  to  the  paper,  and  set  u  little  within  oue  edge,  which  is  then  turned 
up  over  the  edge  and  smeared  with  glue.  The  paper  is  then  turned  down 
and  pressed  on  the  board,  after  which  it  is  rubbed  down  all  along  the  "lap" 
with  some  smooth  article.  The  same  process  is  performed  on  the  other 
edges  of  the  paper.  The  whole  is  then  left  to  dry,  whicli,  when  completed, 
leaves  the  surface  flat  and  tense, 

ITO   HE  CONTINfUD.I 


^^^  PRINCE  EDWARD  ISLAND  TUNNEL. 

IT  has  long  been  proposed  to  construct  a  tunnel  nnderthe  straits  of  North - 
nmberlandto  Prince  Edward  Island  with  the  main  land  of  New  Bruns- 
wick. The  distance  between  Capes  Traverse  and  Tormeutine,  the  two 
proposed  outlets,  is  eight  miles,  and  the  water  varies  from  60  to  160  ft.  deep. 
The  work  of  testing  the  rock  is  being  carried  on  by  the  Electric  Mining 
Company,  of  Ottawa.  In  order  to  accomplish  the  diamond  drilling  under 
the  water  a  tripod  of  iron  tubing  is  driven  into  the  bottom,  this  giving  a 
stationar>'  surface,  on  which  a  platform  is  built  beyond  reach  of  the  waves. 
The  drilling  is  done  through  an  iron  casing  sunk  to  the  boltoni.  The  lest 
holes  are  a  third  of  a  mile  apart  and  are  carried  1 10  ft.  deep. 


tp:st  loads  for  briix'.es. 

THE  Centralbhiil  der  Bauvcrivallung  does  not  believe  in  the\'alueof  load 
tests  for  bridges.  It  considers  that  fartoovnuch  impcrrtance  is  attached 
to  it,  atid  that,  accordingly,  erroneous  deductions  as  to  the  safety  of 
bridges  tested  by  applying  loads  and  noting  the  resulting  deflections  are 
abundant.  The  case  is  cited  of  an  iron  bridge  in  which  a  recent  careful  in- 
spection revealed  alarming  local  corrosion.  Still,  a  test  load,  applied  only 
a  few  days  before,  had  produced  a  deflection  well  within  permissible  limits, 
and  the  railway  compaiu  Dwuiiiji  the  bridge  was  therefore  satisfied  as  to  its 
safe  condition. 


UTILIZATION  OF  COAL  SMOKE. 

LUDWIG  MOXD,  the  brilliant  Swiss  chemist.  ha.s,  it  is  said,  not  (inl\ 
discovered  how  to  dispose  of  ordinar>'  coal  smoke,  but  how  to  turn  it 
into  a  highly  profitable  commodity.  The  statement  is  that  by  burning 
125  tons  of  coal,  at  a  cost  of  $155,  and  making  full  u.se  of  it  for  steam  rais- 
ing purposes,  he  can  at  the  .same  time  secure,  by  a  simple  process  he  has 
invented,  four  tons  of  sulphate  of  ammonia  from  the  smoke  produced  by 
the  coal.     The  money  \  .ilue  of  this  will  be  $240, 


FOR  ILLUMINATING  A  BATTLE-FIELD, 


A   YOUNG  Italian  has  recently  perfected  an  invention,  under  the  direc- 
tion of  the  Director  General  of  Italian   Artillen.-,  which  will  prove  of 
immense  value  in  future  warfare.     It  consists  of  a  species  of  candle  which 
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produces  a  most  intense  light.  This  candle  is  intended  to  be  projected  from 
a  cannon  and  to  strike  in  the  enemy's  works,  or  that  part  of  the  country 
where  it  is  suspected  they  are.  On  striking  any  solid  substance  it  breaks, 
and  the  substance  contained  in  it,  taking  fire,  produces  a  light  estimated  to 
be  of  the  intensity  of  loo.ooo  candles  which  illuminates  the  field  for  a  great 
distance. 


EARACHE. 

AT  the  first  symptoms  of  earache,  lie  on  the  bed  with  the  painful  ear 
uppermost.  Fold  a  thick  towel  and  tuck  it  round  the  neck;  then 
with  a  teaspoon  fill  the  ear  with  warm  water.  Continue  this  for 
fifteen  or  twenty  minutes.  The  water  fills  the  orifice  of  the  ear  but  over- 
flows on  the  towel.  Afterward  turn  your  head,  let  the  water  run  out,  and 
plug  the  ear  with  warm  glycerine  on  raw  cotton.  Do  this  for  an  hour  or 
two  and  relief  will  be  obtained.  It  is  an  invariable  cure  and  will  certainly 
prevent  acute  inflammation.  Let  the  water  be  as  warm  as  possible,  but  by 
no  means  scalding  hot. 


RESULT  OF  A  SMALL  NEGLECT. 

IT  is  friction  and  not  work  that  wears  out  a  machine.  It  is,  therefore, 
the  object  of  every  good  mechanic  to  lessen  tlie  friction  of  every  bear- 
ing surface,  either  by  strict  attention  to  the  character  of  the  bearing 
surfaces  them.selves,  or  by  the  application  of  carefully  selected  lubricators. 
Lubricators  are  used  freely — too  freely  sometimes — on  almost  all  machiner>', 
but  it  is  not  always  that  the  operators  understand  the  nature  of  the  lubricant 
that  they  employ,  and  consequently  it  often  happens  that  they  make  any- 
thing but  a  wise  selection. 

CURE  FOR  vSXAKE  BITE. 

THE  April  number  of  the  Therapeutic  Cazctte  contains  reports  of  several 
ca.sesof  deadly  .snake  bites  which  were  cured  by  hypodermic  injections 
of  sirychine.     It  seem  to  be  almost  a  sovereign  remedy. 


<*^'  ^---1  ■  i 


C^:'ZA 


^j* 


EDITORIAL  COMMENT. 


rHE  habit  is  growing  with  arehitects 
and  builders  to  execute  important 
^H        stone  carvings  or  sculptures  in  the 
^Bl&ll  after  the  front  or  building  lias  been 
IBompleted.  rather  than  to  have  the  parts 
r^ut  in  the  piece  and  then  fitted  in   place 
in  the  wall.     We  have  not  the  data   at 
hand  of  the  relative  cheapness  of  the 
two    systems    but  it   is    un([iiestionable 
l^lbat  the  practice  of  cutting  in  situ  pre- 
^■hits  ever>'  advantage  of  superiority  in 
^^heeven  finish  of  the  work  and  especially 
in  the  effect  of  toning  the  sliadows.  so 
that  they  will  enhance  the  artistic  effect 
from  the  pcjint  where  it  will  he  generally 
I      viewed.     To  an  observer,  looking  at   a 
:e  of  sculpture  or  upon  a  carved  en- 
iblature.  the  high  points  will  cast  shad 
in  a  different  direction  than  they  du 
when  the  workman  i-s  making  the  carving 
on  the  bench,  in  which  situation  he  islook- 

Iing  upon  his  work  from  aliove  instead  of 
■rom  beneath,  and  can  only  have  a  dis- 
■nt  judgment  of  the  effect  he  i.s  produc- 
|lig,  and  if  he  docs  not  invert  the  lights 
1  and  entirely  spoil  the  effect,  he  at 
breast  fails  in  those  true  touches  that  dis- 
^^Bnguish  art  from  mere  mechanics. 

^^  A  FINE  example  of  this  may  be  seen 
i  in  the  Indiana  Soldiers'  and  Sailors' 
Monument,  where  most  of  the  carving 
,p  to  the   shaft    is  just  now  being  exe- 


cuted. Granting  that  the  sculptors  are 
in  both  cases  equal  in  ability,  it  is  en- 
tirely unlikely  that  the  four  cougar-heads 
that  form  the  comer  pieces  of  the  upper 
cornice  would  have  had  their  startling 
fidelity  and  strength  had  they  been  exe- 
cuted on  the  ground  instead  of  at  the 
elevation  of  more  tluni  one  hundred  feet, 
where  they  were  cut.  That  the  design 
was  both  strong  and  artistic  is  now  real- 
ized by  tlie  execution,  and  it  is  evident 
several  sf[uares  di.stant,  becoming  more 
realistic  as  the  complete  detail  comes  out 
when  one  approaches  proximity  to  the 
numument  and  looks  at  it  from  beneath. 
Both  detail  and  effect  would  have  been 
obscured  or  lost  if  the  disposition  of  the 
shadows  had  been  only  slightly  different, 
or  if  tile  high  points  had  been  left  in  a 
way  to  cast  shadows  over  portions  that 
should  be  visible  to  an  obsener  from 
beneath. 

Amhkic.\ns  as  a  people  are  gradually 
outgrowing  the  era  of  building  where 
anything  would  do.  Tawdry  street  fronts, 
careless  foundations  and  unsafe  walls, 
built  only  for  the  moment,  and  finished 
in  still  more  tawdry  paint  and  stucco 
decorations,  are  giving  way  to  .solidity  of 
construction,  rich  audenduring  materials, 
and  attention  to  those  minute  details  of 
design  and  execution  without  which  the 
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art  instinct  cannot  be  realized.  Stones 
that  twenty  years  ago  were  used  in  the 
most  pretentious  buildings  would  now 
hardly  he  accepted  for  the  conimutiest. 
Instead,  the  (juarries  of  the  earth  are 
searched,  and  Kr^'iil^s,  marblts,  jasper 
and  onyx  are  lavishly  used,  and  combined 
for  all  the  wealth  of  color  and  tone  they 
possess,  both  for  the  general  effect  of 
the  whole  structure  and  in  the  more 
sjJecificart  of  interior  decoration. 

We  often  have  heard  fears  expressed 
by  stone  men.  that  the  increasing  u.se  of 
iron  and  steel  in  construction,  together 
with  the  use  of  brick  in  sinu -burning 
construction  would  tend  to  injure  the 
market  for  stone.  Uul  no  such  effect  is 
either  present  or  foreshadowed.  Neither 
iron  nor  brick  is  capable  of  much  ex- 
pression, and  neither  po.s.sess  thv  quali- 
ties of  stone  where  massive  and  endur- 
ing structures  are  contemplated.  The 
richer  railroad  companies  are  discarding 
iron  bridges  and  constntcting  of  stone 
exclusively.  The  maximnra  life  of  an 
iron  bridge  is  about  seventeen  years, 
while  there  are  many  .stone  bridges  now 
in  daily  use  that  werecon.structed  twenty 
centuries  ago.  The  life  of  iron  or  .steel 
in  a  building  will  not  be  much  greater 
than  in  a  bridge.  The  deterioration  of 
iron  is  not.  as  many  suppose,  due  to  rust 
so  much  as  to  the  effect  of  .strains  and 
\nbrations  changing  the  fibrous  quality 
of  wrought-iron  or  steel  into  the  crystal- 
line condition  of  cast-iron.  Its  use  in 
luiilding  will  be  more  confined  as  the 
buildings  increase  in  the  character  of 
massiveness  and  permanence.  Some 
injury  to  the  .stone  trade  has  resulted, 
but  the  efforts  are  local  as  well  as  tran.si 
tory.  Generally,  there  never  was  so 
great  a  demand  for  really  good  stone  as 
at  present. 

The  stone  trade  has  been  greatly  hurt 


by  the  large  quantity  offered  that  was  of 
inferior  quality.  The  public,  like  indi- 
viduals, must  get  its  knowledge  through 
experience.  There  was  a  time,  quite 
recent,  when  the  buyer  regarded  any 
kind  o  stone  as  good  enough  stone,  and 
often  has  been  disappointed  when  his 
(to  him)  carefully  prepared  structure  be- 
gan to  decay.  But  now  the  building 
public  pretty  well  know  the  es.sentials  for 
a  good  building  stone,  and  have  become 
verv'  much  more  discriminating.  While 
stone  quarries  are  numerous  enough, 
really  good  ones  are  comparatively  rare. 
It  may  be  that  the  structure  of  the  stone 
itself  renders  it  unfit,  or  it  may  be  that 
while  a  quarry  may  be  in  a  good  forma- 
tion, in  so  far  as  quality  is  c<incemed, 
the  strata  may  be  .so  faulty,  or  the  quan- 
tity so  limited  that  it  is  a  losing  venture 
commercially  considered.  Both  causes 
have  led  to  undue  crowding  of  the  mar- 
ket and  a  necessity  to  sell  at  any  price. 
Often,  again,  the  mo.st  inferior  .stones are 
those  that  may  be  mo.st  cheaply  worked, 
and  all  these  factors  together  affects  the 
market  value  of  all  stone,  especially 
among  that  large  class  of  buyers  who 
regard  cheapne.ss  the  first  consideration. 
But  as  building  grow  in  .si/e  and  endur- 
ing qualities,  poor  material  is  entirely 
discarded,  and  a  wider  knowledge  by  the 
public  of  the  nature  of  good  building 
stone,  is  making  it  iucreasingly  more  dif- 
ficult to  market  inferior  stone  for  any  ex- 
cept the  coninionest  purposes.  Unprofit- 
able quarrie>  will  be  abandoned  and  must 
be  on  the  close  margins  curretit,  but 
owners  of  really  good  stone  in  market 
able  quantit)  have  nothing  to  fear  fro 
the  future. 


^ 


The  great  granite  strike  drags  along, 
with  many  .symptoms  of  weakening  by 
the  union.  Gradually  the  quarry  own- 
ers are  getting  other  men.  who.   if  they 
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begin  unskilled,  sT^tlually  become  skill- 
ful. Meantime,  many  of  the  old  men 
have  scattered,  and  found  other  employ- 
ment, and  a  sufficient  number  of  the 
quarry -owners  are  out  of  the  quarry  men's 
association  to  defeat  its  initial  purpose. 
The  strike  (or  lock-out)  has  resulted  in 
the  opening  of  new  quairy  lands  where 
there  was  more  than  the  market  needed 
l>efore,  and  it  has  resulted  in  briuKiUK  in 
many  more  workers,  when  there  were 
more  than  could  find  employment  before. 
It  is  all  a  pure  destruction  of  mutual  in- 
terests, and  the  results  of  it  will  be  per- 
manent. There  will  be  more  competi- 
tion in  the  market  by  granite  producers. 
especially  as  the  idle  quarries  resume  full 
operation,  and  for  this  and  the  ensuing 
reason,  at  least,  granite  Ivas  been  super- 
-seded  in  many  buildings  by  other  sttnie. 

If  the  quarry-men  finally  succeed,  as 
now  it  seems  likely  that  they  will,  they 
wall  have  the  satisfaction  of  having  hail 
their  own  way,  at  an  enormous  expense. 
for  perhaps  three  or  four  years,  or  until 
the  non-union  men  gradually  cuter  the 
old  union  or  create  a  new  one  them 
selves,  The  old  union  men  will  learn 
by  experience  that  there  is  a  limit  to  the 
power  of  men,  no  matter  how  hirge  their 
aggregate.  They  have  had  their  own 
way  so  long,  and  have  succeeded  so  often 
that  they  came  to  consider  any  com- 
plaint of  theirs  as  pertaining  in  some 
way  to  the  divine  rights  of  mankind, 
and  have  lost  sight  of  ttie  inexorable 
laws  that  govern  a  trade,  and  that  in- 
cludes capital  and  labor  as  a  single  unit. 
Together  they  have  wrought  a  degree  of 
deslructiou  that  will  take  both  a  long 
time  to  repair. 

"Labor"  may  take  it  as  hard  that  op- 
position by  employers  should  take  the 
form  of  prohibition  on  a   union.     But  a 


check  of  some  kind  to  assumptions  on 
the  part  of  unions  that  seemed  to  have 
no  end,  left  tluit  as  the  only  course. 
Conditions  may  be  wrong,  but  employers 
are  as  itiuch  at  the  mercy  of  them  as 
their  men.  The  unions  have  got  into 
a  habit  of  looking  at  a  sort  of  Utopian 
society,  until  they  have  reached  a  con- 
clusion that  whatever  emanates  from 
them  is  perforce  the  only  truth.  Di.s- 
cipline  has  1)een  lost  sight  of.  An  indi- 
vidual member  of  a  union  has  in  some 
way  been  injured  or  affronted,  and  the 
entire  union  is  dragged  into  his  individ- 
ual controversy,  and  the  nio.st  insignifi- 
cant circum.stance  grows  into  a  gigantic 
conspiracy.  Organization  is  a  unifer  and 
is  a  good  thing  if  its  aims  and  actions 
are  just,  but  equally  bad  if  they  be  un- 
just. Orgaui?.ation  is  power,  but  power 
is  as  potent  for  evil  as  for  good.  But 
power,  whether  clothed  in  capitalist  or 
laborer,  begets  arrogance,  and  tends  to 
injustice.  The  powerful  lose  sight  of 
the  origin  of  their  strength  and  become 
selfish  and  tyrannical,  until  it  undoes  it- 
self by  its  own  excesses. 

In  the  case  of  the  granite  strike,  the 
employers*  complaint  has  been  that  tlie 
unions  either  could  not  or  would  not  keep 
the  contracts  made  with  them,  and  that 
they  would  oppo.se  obstruction  at  the 
most  critical  times.  In  man}  cases,  at 
lea.st,  this  is  true,  and  the  condition  lies 
at  the  root  of  most  of  the  trouble,  not 
otily  in  this  ca.se.  but  throughout  the 
country  and  in  every  trade.  Tlie  countr>' 
is  diseased  to  the  core  with  this  lack  of 
keeping  faith,  and  it  pervades  all  classes. 
There  is  a  specific  instance  of  this  af- 
forded by  a  communication  from  the 
secretary,  of  a  quarry  men's  association,  in 
reference  to  a  case  where  one  of  its  mem- 
bers quietly  withdrew  and  made  his  peace 
with  the  union  in  spite  of  hi^  promise  to 
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the  contrary.  There  have  been  nimors 
and  whisperings  thai  the  whole  lockout 
situation  had  been  engineered  by  a  few- 
cunning  men  for  some  selfish  purpose  of 
their  own.  However  this  uiaj  be.  there 
is  too  much  of  a  struggle  for  an  advan- 
tage of  position,  not  to  throw  discredit 
upon  some  who  liave  given  currency  to 
the  suspicions.  So  prevalent  is  this  habit 
that  it  has  become  unsafe  to  do  business 
without  a  good  lawyer  to  hunt  out  the 
loopholes  and  pitfalls  left  in  a  contract, 
and  placed  there  by  a  good  lawyer  em- 
ployed by  the  other  party.  The  unions 
claim  that  employers  (many  of  them)  do 
not  keep  faith.  The  truth  is  that  sharp 
practice  has  become  too  much  the  rule 
with  all  classes,  who  evade  the  moral 
obligations  of  their  contracts  whenever 
it  is  to  their  interest  to  do  so. 

The  general  financial  and  commercial 
condition  of  the  country  is  very  promis- 
ing and  everything  indicates  that  the 
.season  1S92-93  will  be  ver>'  prosperous, 
with  the  exception  of  the  threatening  la- 
bor war  cluud  that  at  this  writing  seems 
to  be  impending  to  draw  all  clas.ses  and 
trades  into  a  suspension  of  industrj- 
through  sympathy  with  the  Homestead 
troubles.  From  its  nature  it  cannot  last 
long,  but  might  prove  very  destructive, 
for  there  is  no  saying  to  what  lengths  a 
popular  rising  will  go  when  once  started  : 
it  is  to  be  hoped,  however  that  the  ap- 
prehension is  groundless.  The  wheat 
crop  is  assuredly  great,  and  the  market 
condition  for  corn,  pork  and  live  .stock 
looks  well  ahead  for  the  producers;  money 
seems  to  be  plenty  and  cheap,  and  with 
the  exception  of  the  really  few  by  com- 
paris«>!i,  who  are  indulging  in  the  sum- 
mer luxury  of  a  strike  or  lock-out.  labor 
was  never  so  generally  employed,  or  so 
well  yjaid. 

Thk    most    sickening    incident    that 


American  history  has  thus  far  produce 
is  the  Homestead  "  affair."  Not  because 
of  the  blood  spilt,  because  American 
ground  has  lieen  well  drenched,  but  be- 
cause involved  in  the  trouble  was  every 
sickening  element  of  social  evil  that 
American  institutions  were  built  to  pre- 
vent. It  has  no  redeeming  quality,  no 
matter  how  viewed  ;  as  if  both  sides  were 
experimenting  how^  far  the  antithesis  of 
the  golden  rule  could  be  carried  without 
reaching  the  depth  of  the  bottomless 
pit.  Greed,  arrogance,  and  flippancy 
begun  what  fear,  insolence  and  flippancy 
concluded.  Both  sides  were  wrong,  and 
both  have  been  multiplying  wrong.  The 
Carnegie  company  was  arbitrary,  and 
w'ent  beyond  its  moral  responsibility  in 
tactics  that  seem  as  if  they  were  pur- 
posely designed  to  inflame  their  men. 
But  the  men  were  equally  arrogant  and 
their  inflammatory  action  has  placed 
them  beyond  the  pale  of  law.  One 
naturally  sympathizes  with  the  weak,  but 
labor  has  so  long  as.serted  itself  without 
material  check  from  the  omplo\er,  that  it 
haii  come  to  view  itself  as  incapableof  eith- 
er doing  a  wrong  or  of  making  mistakes, 
and  has  entirely  lost  sigh  t  of  its  true  respon  - 
sibility  as  a  partner  in  industn.'.  The 
price  of  iron  is  deplorably  low,  and  the 
men  affected  by  the  new  scale  were  per- 
haps the  highest  paid  operatives  in  the 
United  States.  Perhaps  some  change 
was  necessary,  but  no  change  was  allo»ved 
to  be  discussed.  Perliaps.  also,  the  wage-s 
that  had  been  current  since  the  war.  in 
the  iron  industry  that  has  transformed 
so  many  millions  into  the  pockets  of  the 
iron  kings,  had  better  been  left  alone.  It 
certainly  does  seem  inconsistent  for  em- 
ployers who  liave  been  loudly  insistent 
for  advanced  protection  on  their  iron, 
to  now  proclaim  that  tlie  only  genesis  of 
their  position  is  to  enforce  free  trade 
labor. 
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The  average  Americau,  who  has 
fallen  into  the   habit  of    feeling    proud 

'of  his  country  and  its  institutions,  will 
feel  humiliated  at  the  spectacle  pre- 
sented by  the  House  of  Representatives 

Mn  its  hostile  attitude  toward  the  world's 
lir.  What  the  perceptions  of  the  aver- 
ige  politician  may  be  that  he  should  seek 
partisan  advantaf^e  or  display  a  partisan 
spirit  of  revenge  in  relation  tu  an  enter- 
prise that  iu  its  magnitude,  couception 
md  execution  will  far  suspa-ss  anything 
»f  its  kind  ever  attempted  in  this  world, 
ihere  the  power,  the  energy,  the  skill 

[and  the  possibilities  of  this  reijublican  em- 
>ire  would  be  presented  as  the  result  of  its 
)eaceful  conquest  of  this  continent,  such 

tas  they  are,  they  disgust  Anlericans  who 

[are  proud  of  it  all.  There  liave  been  other 
times  when  the  Ainericnn  people  have 
proven  stronger  than  the  political  de- 
structionists  who  misrepresent  public 
spirit  iu  Congress,  and  they  have   now 

..set  out  to  have  a  world's  fair,  and  they 
will  have  it  in  its  original  conception, 
with  or  without  the  concurrence  of  the 

/"government." 

All  its  features  belong  to  baronial 
medievalism,  when  the  lord  in  his  castle 
and  the  banditti  in  the  glen  were  at  eter- 
nal war,  until  forces  grew  up  that  brought 
them  both  into  submission    to    the  law. 


The  laws  should  be  enforced,  and  indeed, 
must  be,  but  the  law  is  not  equitable  be- 
cause it  affords  jio  refuge  in  the  wrongs 
that  may  be  inflicted  by  an  owner  of 
property,  who,  by  owning  the  tools  of 
the  workman,  has  reduced  him  to  a 
species  of  serfdom,  only  relieved  by  the 
extra-legal  trades  unions  that  against 
an  abuse  t»f  power  by  capital,  plants  an 
abuse  of  power  by  labor.  The  spectacle 
of  two  hostile  camps  breaking  into  the 
peace  of  the  country,  and  the  law  too 
imbecile  to  do  more  than  proclaim  the 
power  of  thtr  all-powerful,  is  not  a  pretty 
one.  Alien  workmen  gathered  from  ele- 
ments foreign  to  the  genius  of  Auierica. 
controlled  from  a  castle  iu  an  alien  land 
by  an  alien-land-owner  suggests  that 
.some  new  laws  are  essentia!  if  we  do  not 
gradually  run  into  complete  anarchy,  or 
that  completest  of  despotisms  repre- 
.sented  by  a  lawless  and  powerful  oli- 
grachy. 

We  understand  that  the  monument 
erected  to  the  memory  of  the  late  Chief 
of  Police  Hennessy,  illustrated  in  the 
July  number  of  Stone,  was  made  up  in 
Maine  and  the  work  was  all  done  by 
Italian  stone-cutters.  This  ought  to  be 
a  messenger  of  peace  to  the  city  of  New 
Orleans  and  a  guarantee  against  future 
race  troubles. 


^M>\ 
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TKOUBLK  AT  HOLLKV  yrARKIRS. 


receut  dispatch  from  Buffalo  reads 
as  follows:  Tht.'  labor  troiiblc  in  Ihe 
Holly  Quarries,  owned  by  Michael  Stack 
are  about  settled.  Taking  ad\'anla}^e  of 
what  look  like  some  important  contracts. 
the  stonecutters  demanded  a  ^-per- 
cent.  raise  in  wages.  This  was  refused 
and  the  strikers  quit  work.  Several  of 
the  old  men  remained  but  claim  that  they 
were    threatened  with    violence    bv    the 


strikers  if  they  did  not  join  in  the  ttk 
nient. 

The  dull  stone  market  makes  tnen  more 
plenty  than  usual,  and  before  the  striker 
knew  what  was  up,  near>-  all  of  theirl 
places  were  filled.  There  was  a  stampede 
and  most  of  the  strikers  are  now  in  theiri 
old  po.sitions.  thoujLih  there  are  som« 
stubborn  ones  who  remain  out  aiu 
threaten  trouble. 


THE  CZAR  AND  KING  CHRISTIAN  S  CAT. 


The  Morning  has  got  hold  of  an  amus- 
ing story  about  the  Czar.  The  sentries  at 
the  Palace  of  Anialienborg.  at  Copenha- 
gen, were  horrified  a  few  mornings  ago 
to  see  the  Czar,  in  his  shirt-sleeves  and 
slippers,  rush  into  the  garden  shouting 
and  waving   his  arms  about.     All    that 


had    happened,    however,  was  that  th< 
Czar,  while  dressing,  had   .seen  two 
his  dogs  worrying  a  favorite  black  cat  o| 
King  Chri.'itian's.  and  it  was  only  to  res 
cue  pussy  that  the  Czar  had  run   out  o! 
the  palace. 


YOUNG  WOMAN  TURNING  TO  STONK. 


Thomas    demons,  a    fanner  who   has 
been  living  in  Paul's  Valley,  Indian  Ter- 


ritory, went  to  Kan.sas  City  to  seek  me5 
ical  aid  for  Ro.sc  Lee  Clemons.  his  iK-vear 
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old  daughter.  The  girl  is  slowly  becom 
ing  ossified.  She  was  born  in  Tnhire 
county,  California  :  at  birth  weighed  only 
one  pound  butwa.s  well  formed.Siuce  then 
her  development  has  been  slow.  She  is 
now  four  feet  tall  and  weighs  twenty- 
eight  pounds.  She  has  not  a  bit  of  flesh 
her  skin  being  drawn  closely  over  the 
honey  framework  of  her  body.     vSlu-  can- 


not talk  because  of  a  malformation  of 
tile  tongue,  but  understands  what  is  said 
to  her  and  answers  by  signs.  She  has 
never  been  at  all  ill  and  eats  heartily. 
Her  head  is  well  formed  and  she  has 
bright  brown  eyes.  Recently  she  was 
examined  by  Dr.  Krueger  and  Dr.  O'Neil 
who  sa)  that  nothimg  can  be  done  to 
save  her  life. 


vSTONH  CORNICE  CrTTl-lR, 


An  ingenious  instrument  is  used  in  It- 
aly for  the  cutting  of  stone  cornicLS, 
molding,  balu.strades,  etc.  The  general 
features  of  the  machine  are  very  similar 
to  those  of  the  ordinary  metal  planing 
machine.  The  stone  to  be  operated  upon 
is  firmly  clamped  on  the  bed,  to  which 
a  reciprocating  motion  is  imparted  by 
.suitable  mechanism. 


k 


The  cutting  tools  are  carried  on  a  sad- 
dle-plate capable  of  hori/ontal  movement 
ujKin  a  slide  by  means  of  a  .screw  and 
handle.  The  slide  is,  in  turn  capable  of 
vertical  adjustment  uii  slide  pillars  by 
means  of  bevel  gearing  and  screws. 

The  machine  turns  out  sixteen  feet  of 
cornice,  well  finished,  in  twenty  min- 
utes.— Neii'  York  Telegram. 


NOTHING  NEW  UNDER  THE  SUN. 


A  two  j'ears"  study  at  C»izeh  has  con- 
vinced Mr.  Flinders  Petrie  that  the  Egyp- 
tian stone  workers  of  4,000  years  ago 
had  a  surprising  acquaintance  with  what 
have  been  considered  modern  tools. 
Among  the  many  tools  used  by  the  pyr- 
amid builders  were  both  solid  and  tubu- 
lar drills,  straight  and  circular  saws. 
The  drills,  like  lho.se  of  today,  were  set 
with  jewels  (probably  corundum,  as  the 
diamond  was  very  scarce),  and  even  lathe 
tools  had   such   cutting  edges.     Su   re- 


uiarkable  was  the  quality  of  the  tubular 
drills  and  the  skill  of  the  workmen  that 
the  cutting  marks  in  hard  granite  gave 
no  indication  of  the  wear  of  the  tool, 
while  a  cut  of  a  tenth  of  an  inch  was 
made  in  the  hardest  rock  at  each  revolu- 
tion, and  a  hole  through  both  the  liard- 
est  and  the  .softest  material  was  bored 
perfectly  smooth  and  uniform  through- 
out. Of  the  material  and  method  of 
making  the  tools  nothing  is  known. — 
Ne-ivs  Record.  Chicago. 


FLAGGING  APPROPRIATE  FOR  KEELEY  INSTITUTES. 


In  front  of  what  is  known  as  the  Clark 
building  in  Peoria,  says  the  Herald,  Iht- 
sidewalk  is  of  stone.  Each  stone  is 
very  large  and  lies  just  as  it  was  takeu 


from  the  quarry.  The  surface  of  stone 
is  largely  composed  of  petrified  rattle- 
snakes, some  of  them  of  mammoth  size. 
The    .snakes    are    Somewhat    disfigured , 
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but  they    are    still    in    the    stone    and  nature,  came  together  and  the  serpen! 

plainly  visible,  even  to  the  rattles.    The  were  buried  forev^er    in    the    stone,  ani 

quarry  from  whence  these  stones  came  now    their    stony    h^ads   and    tails    ai 

ages  ago  was  a  great  snake  den.     The  bruised  by  the  heels   of  the   sons  au^ 

snakes  evidently    crowded    in    between  daughters  of    Eve    every    day  right    \i 

the  rocks  by  thousands.     But  one  win-  the  heart  of  Peoria. 
ter  the  rocks,  by    some    convulsion    of 


A  GRANITE  DEALER  THREATENED. 


John  L.  Miller  of  the  granite  firm  of 
Thomas  &  Miller,  at  South  (^uincy  Mass. 
has  received  a  threatening  letter  signed 
"Remember  Frick,*  in  which  the  writer 
referred  to  ihc  fact  that  Mr.  Miller  was 
with  the  strikers  thirteen  years  ago, 
but  that  he  now  was  .'igninst  them,  and 
that  when  he  was  in  sympathy  with 
them    he  was  oue  of    the    leaders    and 


one  of   the    most    eagar    to    take    sun 
mar>'  vengeance  on  the  manufacturers 

The  writer  further  states :  "You    ai 
now  in  a  position  where    you    can    use' 
your  influence  to  have  this  matter  set- 
tled if  you  were  inclined  to. 

A  keg  of  powder  under  your  mansion 
would  make  a  good  tomb  for  you," 


TRYING  TO  EXPLAIN  A  PHENOMENON. 


Professors  and  scientists  are  trying  to 
t^xplain  a  rare  physical  phenomenon 
which  occurred  at  Kern  ^  Timme's  stone 
quarr>'  at  South  Kaukauna  Wis.,  re- 
cently- Just  as  the  men  had  quit  work 
a  rumbling'  grating  sound  was  heard, 
followed  by  a  trembling  of  the  earth, 
iind  the  upper  layer  of  rock  which  is  two 
feet  thick,  cracked  open  for  a  distance  of 


nearly  loo  feet  with  a  loud  report  ajid 
lifted  up  for  a  distance  of  nearly  .sixt^H 
feel  on  each  side  of  the  break.  The^ 
force  neces.sar>-  to  lift  this  area  of  rock 
is  something  enormous'  The  same  thing 
occurred  at  the  Combined  Locks  a  couple 
of  years  since,  nearly  destroying  the 
dam  and  paper  nitll,  but  it  has  nevr~ — ^ 
been  explained. 


Fir.HTING  AMONG  THEMSELVES. 


There  is  trouble  between  the  two  mar- 
ble-cutters' unions  of  Chicago  on  ac- 
count of  the  use  of  prison-cut  stone.  At 
a  recent  large  mass  meeting  charges 
were  preferred  against  the  members  of 
National  Union.  No  2,  that  they  were 
using  this  stone,  and  a  committee  was 
appointed  to  wait  upon  the  officers  of 
the  union  and  try   and  induce   them    to 


quit  using  such  material.     The  comrail 
tee   which  was    appointed    at    the    last 
meeting  of    the   Trade    and  Labor    As 
sembly    to    investigate    the     PiukertoflH 
agenc>    and  if   possible    secure    indict^' 
ments  againgt  the  officers,  is  ready  to 
make  their  rej>ort.  ^M 

The   committee    has   found    that    th^^ 
governor  is  invested  by  statute  with  dis- 
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cretionary  power  to  grant  or  refuse  li- 
cense to  such  organizations.  The  com- 
mittee will  recommend  that  at  the  next 
meeting  of  the  assembly  the  governor  be 


requested  by  resolution  to  revoke  the 
license  granted  to  Piakerton  on  the 
ground  that  he  has  violated  the  law  in 
invading  a  state  with  an  armed  force. 


STONE-CARVING  AND  ELKCTRICITY. 


Electricity  has  now  been  applied  to 
stone  car\ing — the  blow  ha\'ing  been 
struck  by  means  of  Carstarphen's  elec- 
trical reciprocating  tool.  With  this  ma- 
chine, the  stone-cutter   or   the   sculptor 


can  devote  his  entire  attention  to  the 
lines  his  instalment  is  to  follow,  while 
doing  the  work  more  rapidly  than 
by  his  o\Mi  muscular  power. — Boston 
Post. 


COLORADO    RED  vSANDSTONE. 


The  market  for  Colorado  building 
stone  is  still  growing  in  the  Ivast.  A 
contract  for  the  shipment  of  loo  cars  of 
red  sandstone  from  Fort  Collins  to  St. 
Louis  via  the  Union  pacific  and  Wabash 


was  recently  made.  This  stone  is  to  be- 
nsed  in  the  erection  of  a  fine  builditig  in 
St.  Louis,  which  will  of  itself  be  a  splen- 
did advertisement  of  this  Colorado  prod- 
uct. 


RAILWAYS  IN   INDIA. 


The  letigth  of  railway  communications 
open  to  traffic  in  India  in  March  last  was 
i6,Syo  miles,  at  the  .same  time  the  length 
under  construction  was  i  .684  miles.  The 
corresponding  figures  in  March  la.st  are 
17.375  and  2,t6o.  Thus  duringllhe  twelve 
nionth.s  4K5  miles  have  been  opened,  and 
an  additional  960  miles  have  been  taken 


in  hand.  The  construction  of  railways  in 
India  was  commenced  in  October.  1.S50, 
and  the  date  of  tlie  first  opening  to  traffic 
was  August,  1S55.  So,  since  the  com- 
mencement of  operations,  there  has  been 
an  average  addition  to  the  open  mileage 
of  about  420  a  year. 


TOMBSTONES  AT  AFCTION. 


•'Now  then,  gentlemen,  here's  a  fine 
substantial  tombstone  guaranteed  to  wear 
well  and  stand  any  excess  of  temperature. 
VVorlh  $200  if  It's  worth  a  cent.  What 
am  I  bid  *  jhiso?  Sioo.^  $75.'  $50?  $25? 
What,  noboiiy  give  $25?     Win.  it  would 


pay  any  gentleman  to  buy  at  that  price 
and  keep  it  for  himself."  Quotations 
for  gravestones  were  low.  however,  yes- 
terday morning,  and  nobody  seemed  anx- 
ious to  buy.  The  occasion  was  the  sale 
by  the  assignee  of  the  stock  of  Van  Oun- 
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den  &  Young's  Granite  and  Marble  Works 
at  No.  1 22 1  Spring  Garden  street,  the 
firm  havinp;  gone  down  in  the  Spring 
Garden  Bank  crash.  In  the  yard  were 
samples  of  some  of  the  finest  work  and 
material  in  the  city,  but  the  prices  were 
away  off. 

About  a  dozen  dealers  in  lieadstones 
had  been  attracted  by  the  announcement 
of  the  sale,  hut  their  hearts  were  evidently 
as  hard  as  the  granite  in  which  they  dealt, 
and,  a.s  everything  had  to  go,  they  were 
plainly  delcrniined  to  get  as  good  bar- 
gains as  possible.  Outside  of  the  dealers 
about  a  do/.en  people  were  present,  who 
came  with  the  idea  of  getting  stones  for 
deceased  relatives  and  friends  at  cut  rates. 
The  entire  contents  of  the  yards  and 
shops,  which  originally  cost  the  firm 
over  $15,000,  realized  scarcely  $1,500. 

In  spite  of  Auctioneer  Ellis'  eulogy  of 
the  $200  headstone,  bidding  was  filially 
started  at  S5.  and  the  stone  was  sold  for 
$24.  The  first  piece  offered  for  .sale  was 
an  elaborately-  carved  angel  on  a  ma.ssive 
rough  cast  pedestal,  all  of  the  finest  Ital- 
ian marble.  Material  and  work  cost 
$350.  but  the  bidding  started  at  ^5,  and 
William  Davidson,  a  Wilmington  dealer, 
secured  the  stone  at  $21. 

F.  Mooney  was  the  first  individual 
buyer  who  secured  a  bargain.  He  got  a 
finely-carved    Italian   marble   headstone, 

f  valued  at  $100  for  $16,  and  will  erect  the 
same  over  the  grave  of  his  .son.  William 
Silence,  a  marble  dealer,  got  llie  next,  a 


$70  stone,  for  $7.  John  McCulIough, 
who  also  bought  for  immediate  use,  got  a 
fine  American  head.stone  on  base  for  $5- 
He  will  put  it  on  his  wife's  grave. 

A  monumental  statue,  emblematic  of 
"Resurrection"  and  worth  fully  $30(}. 
was  knocked  down  to  a  dealer  named 
Sheehan  for  $37.50.  while  the  same  pur- 
chaser got  "Hope,"  another  fine  statue, 
wliicli  had  cust  $175  in  Italy,  for  $58. 
A  boy  statuette,  worth  $150.  went  for 
$19,  and  two  pieces  of  pure  statuary, 
worth  $300  each,  were  knocked  down  to 
a  Mr.  Alberts  for $34  and  $35  respectively. 

A  colossal  model  of  the  Recording 
Angel,  which  Mr.  Van  Gunden  .said  had 
cost  $Soo  to  model,  was  sold  to  Teddy 
McCaulley  for  $1 .  and  then  the  purcha-scr 
w'as  afraid  he  had  a  while  ele])hant  on 
his  hands. 

The  highest  price  realized  for  any 
single  stone  was  $110  for  a  handsome 
granite  cross  monument.  A  number  of 
dealers  entered  a  shai-p  contest  for  it  and 
theprice  was  quickly  run  up  in  $2,50  bids. 

Wlieii  it  came  to  selling  ofi"the  marble 
in  the  shop  and  rear  yard  the  slaughter 
began  in  earnest.  It  was  hard  to  g^t  a 
bid  of  over  a  dollar,  and  fine  lots  of  mar- 
ble went  for  25  and  50  cents.  One  man 
got  six  large  blocks  of  statuary  marble 
for  $1.25.     It  was  fully  worth  $50. 

One  of  the  most  interested  spectators 
of  the  sale,  was  old  Mr.  \'au  Gunden 
of  the  assigned  firm. — Philadelphia  Rec- 
ord. 
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HUNTS"  INNOCENT  MARBLE  DICALERS. 


A  traveling  man  by  the  name  of  Hunt 
was  taken  in  custody  by  the  sheriff"  last 
week  says  the  Herald  of  Lancaster,  Wis. 
for  practicing  fraud  on  a  Montfort  Mar- 
ble dealer.   It  appears  that  he  contracted 


with  a  lady  in  Boscoble  to  firnish  her  a 
$450  monument  for  S250.  A  contract 
was  drawn  up  for  purcha.sh  of  the  mon- 
ument by  Atty.  Blanchard  of  Boscoble, 
who  was  careful  to  see  that  no  grounds 
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BOOKS  AND  PERIODICALS. 


"The  rresumptioti  of  Sex"  by  Oscnr  Pay 
Adams,  is  a  recent  work  from  the  press  of  Lee 
it  Shepard,  Boston,  is  tlie  last,  so  far,  of  an 
interesting  series  by  this  author  on  the  traits 
and  foibles  of  the  sexes  having  their  rise  in  the 
egotism,  and  presumptive  pri^nlege,  that  are 
summed  vip  in  the  several  lilies  of  his  series, 
as  "the  Mannerless  Sex,"  mainly  j-ointiug  to 
such  habili.  as  women  often  show  in  street  cars 
and  other  p\iblic  places  of  accepting  courtesies 
with  that  grattJoist'  thankless  air  that  often 
makes  one  ashamed  of  his  galanlr>'.  Other 
titles— the  "Ruthless  i^ex'anJ  the  "Brutal  Sex." 
fairly  divide  the  Blriclures,  thai  are  suuimed  up 
iti  the  present  vr»lume  with  the  "presumption 
of  sex,"  where  a  general  comparison  is  made 
and  the  criticism  evolved  by  his  other  works 
are  answered.  It  is  both  inleresting  wud  caus- 
tic, and  both  sexes  may  improve  by  reading  it. 
Its  price  is  |i. 

"Equatorial  .\merica"  is  a  book  by  Martin  M. 
Ballon,  descriptive  of  the  West  Indies  and 
SouUi  America,  comprising  the  most  noted 
features  combined  with  a  happy  faculty  for 
close  observation,  that  give  it  special  interest 
to  that  large  and  growing  class  who  are  look- 
ing with  commercial  eyes  to  this  region  re- 
cently opened  to  Americans  by  reciprocity. 
The  style  is  sprightly,  and  there  is  no  essence 
of  the  shop  in  it,  while  it  is  free  from  the 
stilted  "guide-book"  style  common  to  many 
"books  of  travel  - "  It  is  from  the  press  of 
Houghton,  Mifflin  &  Co.,  (the  "Riverside  Press") 
crown  hvo.  in  size  and  $i  50  in  price. 

"God's  Image  in  Man"  is,  as  its  title  indicates, 
a  theological  work,  but  not  the  scholastic  theol- 
ogy of  denominational  speculations  or  dog- 
matic assertions  based  upon  religious  tradi- 
tious.  but  an  analysis  of  the  intuitions  of  man- 
kind    in    i^oniiection     with      his    iiitellecUial 


preceptions.     In  a  certain   sense  it   is  a   scien- 
tific deduction  from  that  unconscious  intuition 

that  is   as  much   a  part   of  the  phenomena  ot    

nature  as  the  undulatory  theory  or  speculations  ^| 
on  the  ether,  or  whatever  it  may  be,  or  even  iT^B 
it  be  not  at  all,  is  necessary  to  explain  phenom- 
ena.    It  is  non -professional,  and  therefore  inde-  ^_ 
pendent,   and   the  author,   Henry   Wood,    ha&  ^^k 
more  or  less  unconsciously  filled  a   want  halT 
expressed  by  the  thinking,  who  are  unsatisfied 
with  the    tendency  .'of  modern  thought    to  &^| 
complete   matcrinlism,    that   in    the   most   ad-^H 
vanced  ^ science  is    as  dependent    upon     what 
seems  to  be  immaterial  agency  af  the  most  dis- 
tempered vision  of  orthodox  theology.     Arti- 
cles by  this  author  in   four  recent   numbers  o 
the  Arena  magazine  have  attracted  wide  atten- 
tion   and    been  highly    commended.     Lee 
Shcpard,  Boston,  are  the  publishers.     Price  ia 
cloth,  Jr. 

.\  valuable  work  for  civil  engineers,  contract- 
ors and  mill-builclers,  has  been  issued  by  J>ihn 
Wiley   it  Sons,  in  a  "Text  Book  on  Retaining 
Walls   and    Masonry     Uams,"     The   author   is., 
Mansfield  Merriman,    Professor  of  Civil  Engi- 
neering in  Lehigh  Tniversitv,  well  known 
one  of  the  most  practical  of  technical  teachers.^ 
Both  principles  and  methods  are  given  in  great 
detail    with  numerous  illustrations,  with  dia- 
grams and   formula  explaining  thetn.  accom- 
panied with  numerous    tables    containing  all 
useful   reference    of  weights    and  coefficienta 
of  materials.     It  is  a  book  that  no  construction* 
ist  can  afford  to  be  without,     The  price  in  clotl 
is  f2. 


"Matter.  Klher  and  Motion,"  is  a  work  byK. 
.\.  Dolbear,  Professor  of  Physics,  Tuft's  College 
on  the  factors  and  relations  of  physical  science. 
Such  a  work  has  been  urgently  required  by  thai 
great  public  that  has  only  kept  pace  with  the 
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advances  in  scientific  knowledge  through  the 
medium  of  text  liooks  of  the  schools  and  the 
popular  pres.s,  that  deal  mainly  with  overthrown 
hypotheses  and  a  niisleHding  nomtuclature. 
This  is  not  only  true  relative  to  hypotheses, 
hut  to  the  Vwaring  of  phenomena  on  facts  that 
recent  discoveries  and  mechanical  applications 
demonstrate.  The  prodigious  actiwty  of  mod- 
em popular  thought  relative  to  the  practical 
applications  of  etheric  or  atomic  motions  pop- 
ularly understood  as  electricity,  magnetism  or 
heat,  demands  a  far  more  perfect  conception 
of  the  laws  that  govern  them.  In  this  relation 
the  book  fills  an  important  place,  and  should 
be  read  and  followed  up  by  every  inventor  an<l 
investigator,  no  matter  what  his  field,  because 
it  touches  the  relations  of  all  matter  and  all 
motion.  It  is  a  unifier  and  simpliiier  to  the 
imagination,  for  i;.  is  with  imagination  only 
that  tlie  atomic  relations  can  be  followed,  an<l 
it  has  l>centlie  imagination  alone  that  has  gix-cu 
htrthto  the  steam  engine,  "dynamo,"  telephone, 
or  phonograph.  It  is  not  a  text  book,  an<i  does 
not  deal  with  formula,  but  phenomena,  their 
actions  and  reactions.  It  is  published  be  Lee 
&  Shepard.  Boston,  and  the  price,  in  cloth, 
i»>i75- 

An  old  friend  in  a  new  form  is  what  may  be 
lermeil  the  new  edition  of  J.  I'  Trowbrige's 
•"Father  Bright  Hopes :  .■\n  Old  Clergyman's 
Vacation."  It  was  one  of  the  ver}-  first  works 
«f  Mr.  Trowbridge,  and  has  been  out  of  print 
for  some  lime,  but  the  demand  for  it  led  the 
author  to  revise  it,  rtnd  with  new  plates  and 
illustrations  will  find  ninny  new  readers  among 
the  young,  and  old,  too,  will  gladly  renew  an 
old  and  valued  ac<^uaintance  The  publishers 
of  the  new  edition  are  Kee  &  Shepard.  Ikiston. 
Price  in  cloth  f  1.25. 

"The  Knightly  Soldier,"  is  a  biography,  of 
Henry  W.  Camp,  A-hose  connection  with  the 
Eastern  armies  during  the  civil  war  does  a  sig- 
nal service  as  a  photographic  view  of  these 
stirring  events  hot  from  the  brain  an<l  true  to 
the  impulse  of  the  tnonie.il  ;  more  vital  than 
the  host  of  memoir  that  has  poured  forth  in 
th.-  last  ten  years,  where  the  reeolleclioui par- 
take more  uf  an  air  of  mistiness  that  delineates 
rather  than  photographs.  The  biography  was 
written  in  1865,  and  was  published  V)y  a  firm 
that  went  out  of  existence  years  ago,  and  the 
lK>ok  went  out  of  print.  It  contains  the  exper- 
iences of  early  life.  The  military  history  be- 
gins with  joining  the  Hartford  Lightguard,  in 


the  summer  of  1861,  and  continues  from  the  ad- 
vance on  Roanoke  and  Newbern,  through  the 
first  Charleston  expedition,  James  Island,  life 
in  various  rebel  prisons,  the  campaigns  on  the 
James  and  before  Petersburg,  to  the  death  of 
Major  Canip  just  before  the  surren<ler  at  Appo- 
mattox. Old  campaigners  in  the  Hastern  arm- 
ies will  hail  the  lK>ok  as  an  opportunity  for 
fighting  battle  J  over  again.  The  biographeris 
Chaplain  A.  Clay  Trumbull,  a  close  friend  of 
the  hero.  It  is  published  by  John  L.  Wattles, 
Philadelphia,  and  the  price  in  cloth  is  fl.50. 
It  is  handsomely  printed,  with  fine  illustratious 
and  contains  536  pages, 

Olititiff,  always  interesting  to  lovers  of  health- 
ful s])ort  and  pastime,  is  doubly  so  during  the 
summer  months.  The  July  number  is  a  partic- 
ularly attractive  one.  The  contents  are :  "A 
Plea  for  the  House  boat,"  by  C.  h.  Norton; 
■"From  the  German  Ocean  to  the  Black  Sea," 
(illustrated*  by  Wenona  Oilman,  illustrated 
by  Still!  &  Watson  ;  "July  Rides,"  by  Jessie  F. 
C)'l>onneir,  "T routing  with  a  Camera,"  by 
"Multiplier;"  "Cynthy's  Joe."  by  Clara  S.Ross; 
"Shot-putting,"  by  Mnlcom  W.  Ford,  illustrated: 
'"The  Biillasl  Fin,"  by  \.]  Kenealy,  illustrated; 
"Woodcock  Shooting  on  the  I'pper  Mississippi," 
by  T.  S.  Van  Dyke  ;  "We  Girls  Awheel  Through 
Germany,"  by  "Martha,"  illustrated  ;  "Pickerel- 
Pishing  in  South  Jersey,"  by  John  GifTord,  il- 
lustrated; "The  Oar  in  the  Norlhwe.st."  by  H. 
W.  Wack,  illustrated  ;  "Harry's  Career  at  Vale," 
Icontinued)  by  Jno.  Seymour  Wood  ;  'The  St. 
Lawrence  Ski"","  by  C.  R.  Vaux,  illustrated; 
"The  Military  Schools  of  the  I'nited  States," 
by  Lieut.  W.  R.  Hamilton,  V.  S.  A.,  illustrated, 
and  the  urual  editorials,  poems,  records,  etc. 

The  .  Ulanfii'  Monthly  for  July  opens  with  a 
review  of  the  military  capacity  of  General 
McClellan,  by  Abcn  Grenough  Scott.  In  the 
main  it  confirms  the  popular  verdict  of  a  great 
organizer  and  strategist,  <-ombined  with  slight 
tacticid  knowledge  and  indecision  of  charac- 
ter, but  who  has  suffered  nnmeritcd  obliquy. 
Jvlward  S.  Mason  has  an  article  on  Chicago 
that  is  true  in  its  grasp  of  the  conditions  thai 
have  made  it  and  of  the  unity  and  energy 
that  sustain  it  A  well-written  article  on 
Arabian  horses,  by  H.  C.  Merwin,  will  interest 
all  who  are  devoted  to  the  improvement  of 
the  genus  i'<jns.  "Looking  toward  Salamis" 
is  a  re\new  by  William  Cranston  Lawton  of  the 
causes  that  led  to  the  predominance  of  .\ihens 
in  the  affairs  of  Greece,   and  is  both    logical 
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and  interesting.  Theodore  Roosevelt  has  a 
paper  on  "Political  Assessuienlsin  Ihc  Com- 
iiiy  Canipai)j[n,"  reciting  instances  and  argu- 
ments that  have  not  gained  or  lost  since  the  civil 
■service  subject  hejfan.  Talleyrand  is  reviewc<l 
anew,  with  graphic  power  in  portraying  that 
ubiquitous  and  many-sided  character.  Novels, 
poems  and  literary  reviews  complete  the  July 
issue. 

There  are  probably  not  a  few  of  our  readers 
who  have  become  interested  in  pholography, 
either  as  a  means  of  recreation  or  as  an  aid  to 
business.  To  such  as  need  the  helpful  influ- 
ence of  photographic  publications,  land  who 
does  not)  we  would  commend  any  of  the  fbllow- 
itig  periodicals  :  The  l'hotograf>hic  Times.,  an 
illustrated  weekly  journal  published  at  New 
York  by  The  I'hotographic  Tivics  Publishing 
Association  and  ably  edited  by  llic  compiler  of 
The  Amcriiiin  Annual  of  Photography,  which 
has  an  extensive  sale  each  issue;  The  St.  Louis 
and  Canadian  Photographer,  published 
monthly  at  St.  I.nuis,  Mo,  by  Mrs.  Fit/gibbon- 
Clark.  Subscription  price  J3.00  per  year.  A 
handsome  publication  of  90  pages  well  filled 
-with   practical   and  timely   articles  nnd  embel- 


lished with  beautiful  process  engravings  au^ 
mounted  photographic  prints  as  well ;  The  Uea^ 
eon,  a  6("j-page  journal  "devoted  In  phcitographj 
in  all  its  phases"  published  monthly  by  7'A4 
l^eacon  Publishing  Compiiny,  Chicago.  A  \-ei 
conservative,  reliable  exponent  of  the  art 
photography,  well  edited  and  worth  much  mor 
than  the  subscription  price  $1.50  per  year. 

Cood  Housekeeping  for  July  opens  the  fif^ 

teenth  volume  of  that  admirable  journal ;  and 
though  a  midsummer  number,  its  generous 
liible  of  contents  will  be  found  as  interesting, 
as  valuable  and  as  varied  as  ever.  It  deals  not 
alone  with  the  material  interests  of  the  house- 
hold, but  treats  in  its  careful,  thoughtful  and 
thorough  way  every  subject  of  interest,  from 
the  making  of  preserv-e.i  and  the  management 
of  the  laundry,  to  the  study  of  the  ser\'ant 
question  and  the  cultivation  of  that  spirit  of 
kindly  helpfulness  and  consideration  which 
gives  to  the  home  its  vital  spirit.  There  is  nc 
better  or  more  welcome  visitant  in  its  spher 
and  that  a  wide  one,  summer  or  winter,  thai 
Good  Housekeeping.  Clark  VV.  Bryan  &  Co.^ 
publishers,  Springfield,  Mass. 


',>  .  . . 


r 


,4P: 


i^^ 


MONUMENTAL  NOTES. 


An  itjtereslJtiK  archieoloj^ical  fiur'  has  been 
reported  from  Ibe  neijujhborhood  of  Foster's 
^erry,  on  the  Warner  river,  about  iiiue  miles 
south  of  Tuskaloosa  Ala.  When  the  recent 
hi^h  waters  receded  from  the  river  bottoms  it 
was  found  that  the  c\irrent  had  uneartherl  a 
prehislorioal  buryinjj  ground.  Great  quatiti- 
lies  of  human  bones,  raiigh  stonework  an<I  pot- 
tery were  left  exposed.  It  is  sunnis'-d  here 
from  the  nature  of  the  jclics  foxind  that  it  was 
a  Choctaw  burial  ground;  but  a  thorough  ex- 
atiiination  will  be  made  at  once  and  the  results 
ixeported. 

r  The  citizens  of  niibu(jue,  loM'a  are  consider- 
ing means  to  erect  a  statue  to  Jidiaii  Dubuque 
on  the  spot  where  his  remain.s  are  buried.  It 
would  serve  to  perpetuate  the  memor>-  of  the 
first  white  man  who  set  foot  in  what  is  now 
Dubuque,  but  also  because  the  shaft,  reared  on 
a  lofly  bluff,  will  be  visible  from  points  in 
Wisconsin  and  Illinois  and  for  miles  up  and 
down  the  river,  and  be  a  most  attractive  an<l 
suggestive  ornament. 

The  Grand  Army  Post,  at  Dayton,  Ohio,  are 
talking  of  erecting  a  soldiers"  monniiient  m 
Woodiawn  Cenieter>-. 

The  Fifteenth  Wisconsin  Volunteers  in  the 
late  war,  held  a  meeting  at  St.  Paul.  Minn., 
and  recommendeil  that  the  association  become 
incorp<jrated  for  the  purpose  of  erecting  a 
monument  to  the  memory  ol  this  distinguished 
Scandinavian  regiment  in  the  city  of  Madison, 
Wis.  A  committee  of  nineteen  will  be  ap- 
pointe<l  to  carry  out  the  plan  and  devise  meth- 
ods of  raising  a  fund. 

There  is  a  movement  on  foot  to  erect  a  tuon- 
^ment  to  the  memory  of  John  Plaukinlun,  at 
lilwnukee,    Wis.      It    has    been    put    to    the 


Plankinlon  heirs  that  if  they  will  donate  & 
triangular  space  bounded  by  Wells,  West 
Water  and  Second  avenue,  that  the  $20,000 
necessary  will  be  forthcoming,  which  has  been 
favorably  received  In  the  heirs. 

The  largest  artificial  stoue  in  the  world 
forms  the  base  of  the  Bartholdi  statue  of  lib- 
erty, on  Bedloe  i.slaud,  New  York  City.  This 
immense  stone  was  made  from  broken  strap 
rock,  sand  Jind  .American  cement,  b'ive  hun- 
dred car-loads  of  sand  and  over  20,000  barrels 
of  cement  were  used  in  manufacturing  the 
monster. 

The  large  stone  which  is  to  form  a  part  of 
the  architrave  of  the  memorial  arch  at  Concord, 
N.  H.,  weighs  40  tons,  and  was  cut  from  a  gran- 
ite rock  which,  when  taken  from  the  quarry, 
weighed  60  tons. 

In  the  Topeka  cemetery,  buried  in  a  circle 
near  the  soldiers'  plot,  are  the  graves  of  twenty- 
four  of  the  soliliers  killed  in  the  Rattle  of  the 
Blue  near  Kansas  City,  in  1864.  These  are  the 
oiliest  soldiers'  graves  in  the  cemetery. 

Norristown,  the  birthplace  of  (7ien.  Hancock, 
who  is  buried  there,  is  preparing  to  erect  a 
monument  to  their  hero.  The  event  is  of  more 
than  local  importance,  as  of  all  the  generals  of 
the  civil  war,  Gen.  Hancock  was  the  most  poi>- 
ular,  if  one  consider.'i  his  subordinate  position 
uniier  such  chieflairs  as  Grant,  Sherman  or 
Sheridan.  The  movement  thus  far  is  confined 
to  N'orristown,  but  eflForls  are  being  made  to 
extend  the  subscription. 

It  is  said  that  at  the  cemetery  of  Atchison, 
Kan.,  there  is  a  monument  telling  what  a 
tender,  devoted  husbaud  lies  under  it,  and 
how  his  wife  longs  to  join  him  in  the  world 
beyond.     The  wife  recently  made  her  will,  and 
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requested  that  she  he  not  burieil  ain-where 
near  her  husband,  as  she  hateil  hint  in  life  and 
will  hate  him  in  death. 

The  committee  having  in  charge  the  erection 
of  a  monument  on  the  bnttlelleld  of  Chicka- 
niauga  in  memory  of  the  soldiers  of  the  Wil<lcr 
brigade  killed  in  biUlle,  held  a  meeting  in 
Indianapolis,  recently.  A  number  of  designs 
were  discussed,  the  one  finally  selected  being 
alter  the  style  of  Miles  Standish  nionunienl  at 
I'lymouth.  Mass,  It  will  have  a  square  base 
and  rounc]  column  with  a  spiral  stairway  upon 
the  tnsides.  The  elevation  wiU  be  i  to  feet 
and  near  the  lop  will  be  a  steel  balconv.  The 
base  will  conlain  eight  granite  tablets,  n  place 
for  the  inscriptions  of  each  regiment  of  the 
brigade  participating  in  the  battle.  Upon  the 
inside  of  the  Viase  a  bronze  safe  for  the  recep- 
tion of  muster  rolls  and  other  valuable  papers 
of  the  brigade  will  be  built.  The  brigade  will 
hold  a  reunion  on  the  battlefield  Sepleiulier 
15  and  i6,  at«which  time  the  monument  >vill 
be  unveiled.     It  will  cost  $25,000. 

Citi^ellR  of  Lincoln,  Neb.,  are  talking  of 
erecting  a  monument  to  John  A.  Anderson. 

The  citizens  of  Saginaw,  .Mich.,  are  exerting 


themselves  for  a  monument  to  Gen.  Sherman, 
but  it  is  not  expected  that  the  tn'jnumeut  will 
be  built  at  Saginaw,  but  the  movement  is  in 
accord  with  a  resolution  passed  at  the  annual 
nieetitig  of  the  Army  of  the  Potomac,  held. 
October  S,  189 1.  It  is  expected  to  erect  it  at 
Washington,  and  to  make  it  in  every  w^ay 
e(|ual  to  the  genius  of  the  warrior  it  represents. 
The  rotnmitlee  appointed  at  ihe  Saginaw 
meeting  arc:  F.  J.  Ilecker,  Detroit;  D.  11. 
Jerome,  Saginaw ;  Edwin  F.  T^hl.  Grand  Rap- 
ids; Edwin  C.  Nichols,  Battle  Creek;  Peter 
White,  Marquette. 

At  a  meeting  recently,  of  the  executive  com- 
mittee appointed  by  Camp  Magriider,  Galves- 
ton, Te.vas,  to  represent  them  in  proposed 
eniertainment  for  the  Magruder  monument 
fund,  the  following  resolutions  were  adopted  : 

Whkrras.  the  building  of  a  monunieut  to  the 
memory  of  General    Magruder    is  a   cause    in 
which  all  citizens  should  feel  interested,  par-  ■ 
ticularly  the  Veteran  Marinest'  Association,  ofi 
Galveston,  therelore  be  it 

A'rs>/i'fi/,  tltat  we  extend  to  the  above  named 
organization  a  special  inviiation  lO  co-operate 
with  us  in  the  enterpinse  now  on  foot  to  raise 
funds  for  the  erection  of  a  Magruder  monu- 
tnent. 


MISSOrRI  VALLKY  ASSOCIATION. 
I.        T^HE  semi-antiuai   meeting  of  the   Missouri 
I  1   Vallev  Cut-Stone  Contractors'  and  Quarry- 

^HTnen's  Association  convened  at  the  Sherman 
^^Hiouse.  Chicago,  on  July  19 

^^B  Meeting  was  called  to  order  at  2  p.  ni.,  by  the 
^^Bjiresidetit.  C.  A.  Pfeiffer,  with  secretary  W.  K. 
^^^Bniery  taking  the  minutes. 

^^H    The  president  made  a  short  address  in  which 

^^Ble  deprecated  mid'summer    meetings  of  the 

^"kssocialion,   as  it  was   impossible   to  bring  the 

members  out  at  such   a  time  unless  there  was 

Iusiness  of  urgent  importance  to  transact. 
The  roll  call  showed  just  a  quorum  present. 
Secretary  read  minutes  of  previous  meetitig, 
fhich  on  motion  were  approved  as  read. 
This  l>eing  a  semi-annual  meeting  the  reports 
f  officers  and  committees  were  not  called  for 
The  payment  of  dues,  however,  was  declared  in 

I  order,  and  met  with  prompt  response. 
I  Mr  Malone,  in  behalf  of  Chicago  memljers  of 
Die  association,  extended  an  invitation  to  mem- 
bers present  to  visit  the  WorkV.s  Fairgrounds 
the  following  morning,  which  invitation  was 
accepted  with  thanks. 

It  was  voted  to  hobl  the  next  regular  meeting 
^^iu Omaha  on  the  tirst  Tuesday  in  March  1893. 
^^b  The  application  of  I'rentice  Brownstone  Co., 
^^<)f  Ashland,  Wis,,  was  presented,  and  applicant 
t^lected  member.  On  motion  meeting  adjourned. 
^^t  Tuesday  evening  the  visitors  were  enler- 
^^Rained  by  Mr,  Bodenschatz  with  a  visit  to  Lincoln 
^^H*ark  lo  witness  the  display  of  the  magnificent 
^^Pelectric  fountain. 

The    visit    to  ibe    World's   Fair   was    greatly 
enjoyed. 

Omaha's  representative,  Mr.  Scholl,  promised 
the  members  a  fine  entertainment  oti  their  visit 
Jto  that  progressive  city  in  March  next. 

THE  FAMOrS  CONNECTICUT  pROWN- 

STONE  REGION. 
To   THE  Editor-  Sin    The  thought  struck 
je  that  you  might  be  interested  in  the  history- 
id  present  condition   of  the    Fortland  Brown- 
tone  quarries  and   I  herewith   send   you  what 
literature  we  have  at  hand  on  llie  subject,  and  if 
it  is  any  benefit   to  you  or   Stune,  you   are  at 
li^ierty  to  use  it 

You  will  find  in  l.ippintott's  Magazine  for 
Xov.  raber,  1874,  pages  529  to  542,  an  interest- 
ing history  of  these  quarries  up  to  that  j)eriod. 
In  the  book  Ruilnins  Stone,  gotten  out  by  the 
Connecticut  Steam  Brownstone  Co.,  you  will 
[find  some  views  of  »he  quarries  taken  last  winter. 
These  views  would  be  much  more  interesting 
|f  taken  during   the    quarrv-  season,    April    1  to 


Dec.  1,  as  at  the  time  they  were  taken  no  work 
of  any  moment  was  in  progress. 

Since  the  publication  of  the  UppincoU  arti- 
cle fiN  years)  a  constant  change  has  been  under- 
going and  railroads,  steam  channclers,  travelers, 
derricks  etc.,  have  and  are  taking  the  place  of 
the  old  methods  of  team  work  and  means  of 
producing  stone  that  prevailed  at  that  time. 

The  Portland  quarries  arc  keeping  pace  with 
the  modern  methods  of  operation,  and  although 
the  oldest  quarries  in  the  United  Slates  they 
are  still  practically  inexhaustible  and  are  at  the 
present  time  producing  much  more  stone  than 
ever. 

We  also  send  you  a  price  list  for  Portland 
brownstone   delivered   at    Philadelphia   in    the 
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year   1854.     This  price  list  having  been  pub- 
lished years  before  any  stone  saw  mill,  planers 
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ubbiny  beds  etc.  had  been  inlrodnced,  does 
not  c4Uote  prices  on  block  stone.  All  stone  at 
that  time  was  quarried  to  dimensions,  to  fit  tlie 
places  ill  the  building  where  it  was  needed. 

There  are  many  other  interestini;^  things 
About  tJie  Portland   quarries  which  a  personal 

visit  here  can  only  show  iu  their  proper  lij»hl. 
We  would  be  glad  to  show  you  about  at  anv 
time  if  you  could  make  it  convenient  to  visit 
us,  and  in  the  meantime  if  our  efforts  to  assist 
you  in  keeping  up  the  quarrymen's  interest  in 
Stone  have  been  of  service  to  you  or  a  benefit 
to  the  trade  in  general,  we  are  amply  paid  for 
this  humble  effort, 

You  deser\'e  a  greal  deal  ot  credit  for  the  able 
manner  in  which  you  have  placed  Stonk  be- 
fore the  people  interested  in  the  stone  business 
and  you  should  have  the  support  and  assistance 
of  all  in  or  out  of  the  trade. 

Yo«r:i  truly,        Frku'k  De  Pkvster. 

Portlonil.  Conn,  JuJy  it,. 

[The  u-tist-editor  of  HTone  will  soon  visit  the 
Connecticut  browustone  section,  and  as  rapidly 


as  possible  every  other  section  of  the  countr 
and  write  upan<l  illustrate  everything  of  dote.« 
Ed.  STOJfK.l 

THIS  OUGHT  TO  COUNT  FOR  NEW 

SUBSCRIBERS. 
To  THE   Editor —5"i>v    I   am  in  receipt 
your  courteous  favor  of  the  9th  inst.  to  the  E. 
Stone   &  Marble   Co.  and   the  Rosebud    M«rbl 
Co.     Being  president  nf  both  companies.  I  tfll 
pleasure  in   saying  that  I  have  been    a  constat 
and  deeply  interested   reader  of  Sto.vk    for  tl 
past  three  years,  and   would  not   be  without  it 
The  stone    trade  of  the   United  States   is  to 
congratulated  upon  having  such  an    able   ej 
poiient  of  its  interests,   as  they  have  in  Stoni 
There  is  no  trade   publication  in  the  countf 
that   has   improved  so   much  or  kept   no   thoi 
oughly  awake  to  the  wants  and  requirements 
the  trade,  as  Stone.     It    is  a   sound.    j>ractici 
concern,  and  a  growing  power  in  the  count: 
With  sincere  wishes  for  your  continued  succes 
I  am  truly  yours,      J.  E   Hart,  Pres't 
Kiinxvlllc   Tenn.,  Aiig'ust  12. 
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IPrvparrU  for  Stonk.  by  V.  H.  r.ockwcxxl,  IndianapuUs. 


Tombstone  Liens,— Iti  a  New  York   state 

paper    recently   the    following   statement    ,ip- 

Eared:  "Manufacturer  of  ordinary  monumcnls 

Fin  the  T'niled  Slates   have  a   right   to   remove 

their  handiwork  from  graves  in  the  event  of  its 

not  beinf^  paiil  for  within  six  months." 

The  source  of  information  of  the  writer  of 
this  statement  is  not  known,  and  it  is  believed 
that  it  mis-states  the  law.  The  hooks  do  not 
show  any  authority  for  such  a  position  under 
llie  common  law  which  exists  throughout  the 
United  States,  and  if  there  be  any  law  relating 
to  it.  it  must  be  statutory,  and  therefore,  it  is 
not  thought  any  law  relating  to  it  exists  in  a 
great  many  states,  outside  of  common  law. 
The  common  law  gives  the  seller  of  a  tomb- 
stone the  .same  kind  of  lien  as  the  seller  of  any 
other  kind  of  chattel.  He  has  a  seller's  lien 
as  long  as  the  tombstone  is  in  his  possession, 
and  he  has  the  right  after  itiias  left  his  posses- 
sion to  stop  i»  in  transitu  before  it  passes  into 
the  possession  of  the  purchaser.  Hence,  after 
a  tombstone  is  set  up,  there  is  no  lien  except 
under  some  statute  of  the  state.  The  seller 
could  not  trespass  upon  another's  land,  or  re- 
move personal  properly  from  another's  posses- 
sion without  the  aid  of  statute.  It  is  nuuor''d 
every  now  and  then  that  there  is  such  a  prin- 
ciple of  law  applying  to  the  taking  of  tomb- 
stones, but  is  believed  that  there  is  no  foun- 
dation in  the  books  for  such  a  statement. 
There  are  reasons,  too,  why  such  should  not  be 
the  law.  It  would  be  contrary  to  public  pol- 
icy to  give  to  sellers  an  unregulated  right 
which  they  could  greatly  abuse. 

It  is  believed  that  the  above  is  an  ambigu- 
ous statement  of  the  law  in  New  York,  which 
is  statutory.  The  New  York  statute  provides 
for  a  lien  in  such  cases.  At  any  time  within  a 
year  after  a  tombstone  is  set  up,  the  seller  can 
file  with  the  superintendent  of  the  cemetery  a 
notice  that  he  claims  a  Hen  on  such  tombstone 
for  all  or  a  part  of  the  purchase  price.  If,  then, 
the  balance  due  is  not  paid  within  six  mouths 


af\er  such  imtice  is  lik-d,  the  seller  may  with- 
in sixty  days  thereafter,  having  in  the  mean- 
time given  the  superintendent  of  the  cemetery 
ten  days'  notice,  remove  the  tombstone  outside 
the  cemeterv'.  Then  he  must  give  notice  in 
two  county  newspapers  that  such  stone  will  l)e 
sold  at  auction  on  a  certain  day,  ten  to  fifteen 
days  thereafter.  After  paying  the  expense  ot~ 
selling  and  the  balance  due  the  seller,  the  re- 
mainder is  turned  over  to  the  purchaser.  The 
provi.5ions  of  this  act  show  the  necessity  of 
such  regulation  when  such  a  lien  is  exercised, 
atid  it  shows  also  the  danger  that  would  result 
from  such  a  provision  as  stated  above  at  com- 
mon law.  Hence,  it  can  be  claimed  that  what- 
ever difference  there  may  be  between  liens  in 
cases  of  monuments  and  other  chattel  property, 
depends  upon  the  statute  of  the  state,  and  oidy 
a  few  of  them  have  any  such  statute. 

Street  TrRADES.— Ib  Edward  Yatiish  v.  City 
of  St.  Paul,  it  was  held  that  a  city  council,  hav- 
ing general  authority  to  establish  streets,  n\ay\ 
under  peculiar  circumstances,  fix  the  grade  for 
one  side  of  a  street  on  a  materially  different 
level  or  plane  from  that  of  the  other  side  ;  and 
if  this  render  it  incidentally  necessary  to  con- 
struct a  retaining  wall  along  the  center  of  the 
street  to  support  the  earth  on  the  higher  grade, 
that  may  be  done.  Such  an  exercise  of  public 
rights  is  not  an  infringement  of  the  rights  of 
an  adjacent  proprietor  whose  property  may  be 
injured  thereby. 

If  a  city  has  power  given  by  the  legislature  to 
grade  streets,  the  common  council  or  govern- 
ing bcwly  has  full  discretion  as  to  the  exercise  of 
the  power.  So  it  is  held  that  the  courts  will 
not  inquire  into  the  necessity  of  the  grading, 
or  the  rcfusa!  lo  grade,  or  whether  a  particular 
grade  adopted,  or  a  particular  mode  of  execut- 
ing the  grade,  is  judicious,  Possibly  a  plain 
case  of  abuse  of  any  such  power  to  the 
injury  of  a  petitioner  might  under  certain  cir- 
cumstances warrant  an  injunction,  but  the  pre- 


sumption  is  against  such  petitioner.  Such 
functions  are  in  their  nature  legislative.  Hence 
tliegraile  can  he  altered  at  will. 

The  power  to  jkjrade  streets  is  usually  con- 
ferreil  ou  cities  expressly,  but  if  that  be  not  so, 
it  is  usually  implied  in  other  grants  of  power. 
In  Pennsylvania  it  is  held  that  a  city  has  au 
implied  powtr  to  grade  it*  streets  when  it  is 
not  expressly  granted  such  power.  The  pow- 
er to  pave  streets  includes  grading  and  nil  other 
things  preliminary  and  incidental  to  good 
paving. 

"Paving."  as  applied  to  streets,  means  in  law 
their  "reduction  to  a  certain  degree  of  as- 
<:ent  or  descent." 

A  municipal  corporation  i.s  not  HaVile  for 
d.iinages  resulting  from  the  establishiiienl  or 
alteration  of  the  grade  of  a  street,  unless  the 
state  law  happens  to  establish  such  liability. 
It  is  not  liable  for  any  peculiar  kind  or  method 
of  grading,  except  as  staled.  There  are  sev- 
eral states,  however,  wherein  abutting  owners 
are  compensated  for  injury  from  the  change  of 
grade  of  a  street.  If  a  statute  fixes  the  grade 
of  streets  at  their  intersection,  the  streets  be- 
tween the  crossings  must  conform  to  that 
grade. 

In  grading,  shade  trees  may  be  removed  if 
necessan.',  .iind  the  owner  cannot  get  damages 
unless  he  shows  negligence  in  the  work.  No 
liability  exists  independent  of  statute,  if  by 
grading  the  street  a  portion  of  the  adjoining 
lot  falls  into  the  highway;  or,  on  the  other 
hanil,  the  street  is  so  cut  down  as  to  make  the 
abutting  lot  dinicult  of  access.  This  is  true 
also  when  the  abutting  owner  erecttd  build- 
ings or  made  improvements  with  reference  to 
an  established  grade  which  was  subsequently 
altered  to  the  injury  of  such  owner.  lUit  the 
city  is  liable  if  it  obstruct  streets  by  the  ap- 
proach to  a  bridge  in  a  street,  whereby  the 
abutting  owner's  access  is  prevented,  or  water 
caused  to  flow  and  drain  on  his  property. 

.\lthough  many  states  have  provisions  relat- 
ing to  these  topics,  I  might  add  thai  such  in- 
jury from  grading  is  not  considered  to  come 
under  the  constitutional  provision  forbidding 
the  taking  of  private  property  for  public  use 
■without  compensation.  The  property  injuretl 
is  not  "taken,"  but  merely  sntfers  a  conse- 
quential injury. 

The  Liability  of  Manlt.^cturers  for 
Pf.rsonal  iNjifRiES  to  Thiku  Partiks  from 
Dkfkct.s  in  Machines  MANUFACTrRF.n.— 
Heizer  v.  Kingsland  &  Douglas  Manufacturing 


Company,  is  a  recent  case  in  the  suj>reme  court 
of  Missouri  which  involves  the  above  question. 
Kingsland  &  Douglas  Manufacturing  Company 
sold  to  one  Ellis  a  thresher  containing  a  de- 
fective cylinder ;  Heizer,  a  stranger  to  the  con- 
tract of  sale,  began  feeding  the  machine,  when 
the  cylinder  blew  out  and  killed  him.  The 
court  held  that  the  defendants  were  not  liable 
for  his  injury,  because  they  owed  hitu  no  duly. 
They  owed  no  duty  to  him  by  reason  of  the 
contract  of  sale,  because  he  was  not  a  party  to 
it.  The  only  other  ground  by  which  the  de- 
fendants could  be  held  liable  is  that  the  law 
casts  upon  some  persons,  such  as  common  car- 
riers or  manufacturers  or  vendors  of  danger- 
ous goods,  a  duty  to  all  persons  of  using  due 
care. 

In  the  absence  of  a  knowledge  of  the  defect 
in  the  machine  uiauufactureed,  the  manufac- 
turer is  not  liable  if  an  injury  arises  from  such 
defect  lo  one  with  whom  he  has  no  privity  of 
contract,  unless  the  article  manufactured  be 
dangerous,  like  poisonous  drugs  or  explosive 
oils. 

There  is  no  doubt  ol  the  defendant's  negli- 
gence in  constructing  the  machine,  ^ut  if 
liable  to  a  stranger  for  an  injurj- resulting  from 
such  defect,  it  would  throw  upon  manufacturers 
of  machines  not  necessarily  dangerous  a  liabil- 
ity which  the  law  does  not  justify. 

Carrikr  ok  Goods — Limiting  Liauimtv. — 
In  the  case  of  McCarn  v.  International  &  G.  N. 
R.  Co.,  the  supreme  court  of  Texas  reviewed 
the  authorities  upon  the  question  as  to  wheth- 
er a  common  carrier  may  stipulate  in  a  contract 
of  shipment  to  a  point  beyond  its  line  that  it 
shall  be  released  from  liability  after  the  goods 
have  left  its  road.  Upon  the  authorities  i 
vas  belli  that  in  such  a  case  the  carrier  may  by 
contract  protect  itself  against  liability  for  loss 
not  occurring  on  its  own  line,  whether  Uic 
shipment  be  wholly  within  the  state  orlieinter- 
state.  There  are  some  cases,  however,  which 
hold  the  contrary,  and  as  lo  these  the  court 
says:  "Can  an  obligation,  based  alone  on  con- 
tract, arise  in  the  face  of  an  express  agree- 
ment that  it  shall  not  exist  '  That  is  ihe  ques- 
tion involved  in  this  and  tike  cases,  ond  in  our 
opinion  there  can  be  but  one  answer.  No  court 
will  assert  that  a  common  carrier  is  under  oh- 
hgation  to  carr>%  or  to  contract  to  carrj-  be- 
yond its  own  line.  If  then,  such  common 
carrier  agrees  to  deliver  the  goods  to  another 
line,  but  stipulates  that  it  shall  nut  be  liable 
for   injury  to  the   goods  on   such  other  lir.c» 
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there  can  be  but  one  construction  put  upon 
such  a  contract  without  \'iolating  every  rec- 
ognized canon  of  construction  appUcable  to 
snch  a  matter,  and  denying  effect  to  the  clearly 
expressed  intention  of  the  parties." 

Mastkk  am*  Servant.— In  a  contract  for 
"satisfactory  services,"  in  Bush  v.  Koll,  the 
court  of  appeals  of  Colorado  decided  that  where 
a  written  contract  of  enrploynienl  for  a  year  at 
stated  wages,  required  the  servant  to  "render 
good  and  satisfactory'  service."  the  employer 
has  the  sole  n>;ht  to  determine  the  churacter 
of  such  service,  and  his  testimony  that  he  was 
not  satisfied  settles  the  case  as  against  evidence 
that  he  ought  to  have  been  satisfied. 

Breach  of  Contract  by  Railroad  to  Fur- 
xtSH  Inspected  Car.s. — A   recent  decision  in 


Indiana  may  be  of  interest  to  quarrvmen,  al- 
Ihouf^h  the  law  does  not  relate  peculiarly  to 
them.  The  Hoosier  Stoue  Company  brought 
suit  against  the  L.,  N.  \.  &  C.  railroad  for  dam- 
ages for  breach  of  contract  to  furnish  strong 
and  inspected  cars  for  the  transportation  of 
stone.  The  complaint  alleged  that  a  car  was 
delivered  which  the  railroad  inspector  had 
failed  to  inspect ;  that  the  car  was  defective, 
and  the  defects  were  hidden  and  unknown  to 
the  quarry  company,  hut  would  have  been  dis- 
covered on  proper  inspection  bj'  the  railroad 
company.  Because  of  the  defect  in  the  car  it 
broke  loose  and,  without  the  fault  of  the 
quarrj'  company,  ran  down  a  grade  and  killed  a 
quarryuiaii.  Of  course  it  was  held  that  under 
the  circumstances  of  the  case  the  facts  were 
suificient  to  show  inexcusable  breach  of  duly 
bv  the  railroad. 


^  '■  .^o- 


J — stone. 


RECENT  PATENTS. 


No  471,755  is  tlie  iiiventjau  of  Amlrew  Wren 
of  Seflttle,  Wash.,  aiid  relates  lo  thai  class  of 
snatch-blocks  which  have  one  side  parllv  open 
for  the  ready  insertion  or  removal  of  the  rope. 
In  tiic  drawings.  Figure  t  is  a  side  view  of  the 
block.  Fig.  a  is  an  edge  view  of  the  same.  It 
will  Ik;  seen  that  when  the  block  is  closed,  as 
in  Fig.  i,i"  order  to  open  it  to  insert  or  with- 


A 


\  C.J 


draw  a  rope  it  is  only  necessary  to  drop  the 
hook  B  to  the  position  ihown  by  the  dotted 
lines  at  F.  This  brin(,'h  the  \u^  D  in  line  with 
the  slot  A  in  the  strap  F,  and  allows  said  strap 
to  pass  outward,  so  as  to  clear  the  lug  Isee  dot- 
ted lilies  at  a,  Fij^.  2)  and  to  swing  to  one  side, 
as  shown  by  the  dotted  lines  at  H  in  Fig.  1. 
The  rope  can  then  be  passed  through  the  open- 
ing O.    The  block  is  securely  closed  by  bring- 


ing the  strap  K  to  Its  former  upright  position, 
passing  it  over  the  lug  I),  and  swinging  the 
hook  B  into  line  with  the  block.  The  strap  E- 
is  then  held  securely  by  the  lug  D,  as  shown  in 
Fig.  I. 

No.  471,331  is  the  invention  of  Walker  .\r- 
nold,  of  St.  Cloud,  Minn,  and  relates  to  station- 
ary rock-drilling  machines,  in  which  the  quarry- 
bar  carrying  the  drill-holder  is  pivoted  at  both 
endsin  vertically-adjustable  nuts; and  theobjecis 
of  his  improvcuient  are  to  ])rovide  a  simple  and 
reliable  means  for  retaining  the  quarry  bar 
locked  to  the  frame  of  the  machine,  and  sim- 
ple means,  also,  to  advance  the  drill  holder  and 
clamp  it  to  the  quarry-bar  locked  to  the  frame 
of  the  machine,  and  simple  means  also,  to  ad- 
vance the  drill-holder  and  clamp  it  to  the 
quarry-bar.  .\  represents  the  twin  posts 
of  the  frame,  connected  together  at  their 
upper   ends    by    the    top  beams   B.     Between 


each  of  the  twin  posts  is  placed  a  screw  C.  hav- 
ing its  lower  end  received  in  a  shoe  r  and  its 
upper  end  received  in  a  guide-plate  c-,  screwed 
on  the  top  of  the  beams  B.  To  rotate  the 
screws  C,  each  one  carries  on  it&  upper  end  a 
bevel-gear  C",  that  meshes  with  a  bevel-gear  e 
upon  a  horizontal  shaft  E,  received  in  bearing 
o'l  top  of  the  beams  U,  and  lo  rotate  this  shaft 
it  carries  also  a  bevel-gear  c-  near  one  end, 
pnd  said  gear  meshes  with  a  bevel-gear  /  on 
the  upper  end  of  a  vertical  shad  F.  On  the 
lower  end  of  said  shaft  there  is  a  bevel-geary*. 
Ihiit  meshes  with  a  bevel-gear  g  upon  a  hori- 
zontal counter-shaft  G,  that  carries  also  a  crank 
X'**,  by  which  it  can  be  rotated. 
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No.  471,898  is  an  improvement  in  Hoisting 
nines,   invented   by  John   O.    Richmond,   of 
art,  Oceana  county,  Mich.,  consisting  of  ade- 
ce  more  especially  applicable  to  cranes  and 
derricks  of  various  construction;  i  is  the  base, 
which  is   preferably  formed  by  iwo  sections  of 
heavy  timber  crossing  each  other  at  right  an- 
les  near  their  middle  and  secured  firmly  in  po- 
tion at  that   point.     Upon  the  center  of  the 
base  thus  formed   is  erected   the  standard  2, 
which  is  ertectively  aiicliureil  in   said  base  and 
adapted  to  hold  other  parts.hereinafler  referred 
in    their   operative   positions.      Near   said 
standard  is   erected    the   pivoted  jib  3,    which 
may  be  formed  o<   wood  or  other  preferred  ma- 
terial, the  lower  end  being  provided  with  a  cen- 
tral   end  bearing  point  4,  which  rtts  loosely   in 
the  socket  5,    formed  in  a   metal   base-plate   6, 
embedded  in  the  upper  surface  of  the  base  near 
the  foot  of  the  standard  2.     The  upper  end  ol 
the  pivoted  jib   is   provided   with   an   an  11  id ar 
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jfroove  7,  adapted  to  be  encircled  by  an  aper- 
ture S,  provided  in  the  horizontal  arm  9,  said 
arm  being  affixed  to  the  upper  end  of  the  stand- 
2,  as  shown.  This  construction  will  per- 
mit the  jib  to  rotate,  car rjnng  with  it  the  tri- 
angular or  usual  form  of  crane  or  lifting  arm 
10.  which  is  secured  to  said  jib  in  such  a  man- 
er  that  it  may  swing  and  slide  thereon.     The 


outer  end  of  the  crane-arm  1 1  is  provnde*!  in 
the  usual  manner  with  a  pulley*  block  or  hook 
adapted  to  form  connection  with  the  weight 
lifted,  while  that  side  of  arm  lying  adjacent  to 
the  jib  is  provided  with  an  outwardly-reaching 
arm  or  collar  extension,  to  which  is  secured 
one  end  of  the  rope  12. 

The  other  end  of  saiil  rope  is  then  extendefl 
upward  and  reaches  through  the  slotted  open- 
ing 13,  within  which  is  mounted  the  pulley  14, 
After  passing  through  the  slotted  opening^ 
above  and  in  contact  with  the  pulley  just  re- 
ferred to  said  rope  is  attached  to  the  upper  end 
of  the  lifting-arm  [5,  the  lower  end  of  said  arm 
being  pivotally  connected  to  the  lower  end  of 
the  standard  2,  The  lifting-lever  prosier  i6  is 
pivoted  in  a  slotted  opening  17.  provided  in 
that  side  of  the  standard  2  opposite  the  crane, 
and  reaches  outward  horizontally'  therefrom, 
and  is  provided  with  the  vertical  opening  rS. 
within  which  is  loosely  placed  the  pulley-wheel 
[9.  It  will  be  seen  that  the  slotted  opening  18 
in  said  lever  is  sufficiently  extended  on  the 
outer  side  of  the  pulley  to  penin't  the  recep- 
tion of  the  arm  13,  the  function  of  the  lever 
being  to  bear  against  the  inner  faceof  said  arm 
and  depress  the  same  with  a  minimum  of  fric- 
tion. To  the  free  end  of  the  lever  16  is  securei! 
the  pitlley  20, which,  in  conjunction  with  pulley 
3T,  fully  controls  the  downward  movement  of 
the  lever  16,  as  will  be  more  clearly  understood 
by  reference  to  the  drawings. 

The  combination  of  the  several  parts  just 
described  is  such  that  a  working  machine  will 
lift  in  the  ratio  of  one  hundred  pounds  for  every 
five  pounds  applied  on  the  end  of  the  rope  22 
The  crane  or  arm  10  is  constructed  and  braced 
in  the  usual  manner,  and  when  the  several  parts 
are  assembled  in  the  manner  herein  described 
the  operation  and  advantages  of  the  same  will 
it  is  thought,  be  readily  apparent,  and  further 
description  is  deemed  uunecessar)-. 
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OTHER  rSES  FOR  GRAPHITE. 

A  corresp>ondenl  says:  "I  have  read  an  article 
[>n  graphiie  taken  from  the  Amirinin  Machitt- 
st  Let  me  say  that  I  have  useil  graphite  for 
many  purposes,  some  that   the  correspondent 

[did  not  name,  which  I  will  give  as  it  may  bene- 
it  some  of  my  brother  engineers,  who  perhaps 
lave   not    experimented  to  any  great  extent 

raith  the  article.     I   hav.*  used   handhole   and 


manhole  gaskets  eight  to  ten  times  by  care- 
fully smearing  the  surface  next  boiler  shell, 
taken  out  at  periods  of  three  to  four  weeks, 
using  steam  pressure  as  high  as  100  pounds. 
In  packing  water  glasses,  by  putting  a  little 
graphite  and  oil  on  the  gasket  they  M-ould 
volcanize  as  soft  as  lamp-wick  and  retain  their 
elasticity  until  the  glass  was  changed,  when 
the  old.rubber  could  be  renjoved  without  trouble, 
while  by  the  old  way,   I  have  spent  much  time 
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in  rligKiup  out  the  rubber,  haked  harrl  as  vul- 
canite. Another  thing  I  useil  it  for  was  after 
putting  bark  my  hamihole  plnte  or  plugs  in 
back  connection,  I  carefully  brush  away  all  the 
500t  and  oiihes,  then  with  a  small  bru»h  paint  a 
good  coat  of  graphite  over  flange,  stud  and 
nuts.  After  running  boiler  from  three  to  six 
months,  and  using  coke  for  fuel,  with  forced 
draft,  the  outs  can  be  removed  without  trouble 
as  the  heat  lias  not  been  great  enough  to  bxirn 
the  lead.'* 


disks  (which  are  lx)th  permanently  fixed)  the 
hand-wheels  and  eccentrics  ar»?  made  in  halves  ; 
this  save?  work,  and  avoids  the  possibility  of 
throwing  out  a  crank  in  the  operation  of  re- 
moving and  replacing  a  disk. 

The  governor  is  placed  at  the  center  of  the 
connecting  pipe,  and  there  are  valves  for  shut- 
ting   off  either  engine  without   affecting  the 


NEW  TWIN  ENGINE, 
engine    illustrated    herewith  has   been 
lately   put   on   the    market  by  the  Chandler  & 
Taylor  Co.,    Indianapolis,  Ind.     The  engraving 
is  of  an  engine  built  for  L.  A.  Thompson,  and 


L 


to  be  used  on  the  switcU-back  railroad  to  be 
operated  in  Jackson  Park,  Chicago,  during  the 
continuance  of  the  world's  fair. 

The  arraiigeuK-nt  consists  of  two  engines,  a 
right  and  a  left  haiu),  coupled  cjuartering  with 
crank  disks  on  the  ends  of  shafts,  dispensing 
with  outboard  pillow-blocks.  .\s  is  well  known, 
only  a  moderate  sized  fiy-wheel  is  reciuired  for 
this  type  of  engine,  and  for  many  uses,  as 
where  great  regularity  is  not  recjuired,  this 
may  be  dispensed  with,  the  turning  will  still  be 
uniform  for  the  required  purpose.  The  work- 
ing strains  are  also  more  equally  distributed 
than  with  a  sing  e  cylinder  engine. 

This  engine  it  is  claimed  is  so  constructed  as 
to  admit  of  high  rotative  speed  when  destred, 
as  in  electric  light  plants  and  other  purposes. 

To  render  unnecessary'  the  removal  of  crank 


other.    When    desired,  these  engines  are  fitted 
xvith  link  motion. 


The  R.  C.  Bowers  Graniie  Co  ,  Montpelier, 
Vt  .  do  not  seem  to  be  materially  atTectcd  by 
the  strike  as  witness  the  following  comumnica- 
lion:  "Our  trade  is  about  as  heavy  as  it  has 
been  heretofore,  and  considering  the  strike  we 
are  getting  work  off  with  reasonable  prompt- 
ness. Under  the  circumstances  we  consider 
trade  good  " 


Davidson  &  Sons,  marble  dealers  and  maiia- 
facturers  of  Chicago,  report  business  fairly 
good  both  in  the  monumental  line  and  interior 
decoration.s.  At  the  present  time  they  have  in 
cotir.se  of  construction  the  interior  marble  work 
of   the   Mill's   building  at    San    Francisco,  the 
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AS  to  the  future  of  the  stone  industry-,  there  can  be  no  question.  The 
pos.sibilitie.s  which  the  various  kinds  offer  in  the  way  of  architectural 
displa}',  cannot  be  eqvialed  by  any  other  cla.ss  of  materials,  natural 
artifieial.  That  Americans  as  a  whole  arc  rapidly  learning  to  appreciate 
iTchiteclural  merit  must  be  apparent  to  any  one  that  has  ob.served  the  won- 
derful improvement  which  has  taken  place  during  the  last  do/eu  or  twenty 
years  particularly  in  the  construction  of  business  blocks  and  private  dwellings. 
Given,  then,  a  gradual  increase  iu  artistic  taste  aud  increa.sed  means  for 
the  indulgence  in  such  a  taste  on  the  part  of  a  large  portion  of  the  peo- 
ple, and  neither  architect  nor  contractor  can  have  much  cause  for  complaint. 
In  quality  and  variety  of  materials  we  have  as  yet,  however,  much  to  de- 
sire. The  Swedish,  Scotch  and  English  granites;  German,  Frencli,  Italian 
and  African  marbles  are  not  imported  because  our  people  fail  to  appreciate 
the  home  product  or  because  the  foreigu  stones  are  cheaper.  It  is  simply 
because  they  supply  new  varieties  in  texture  and  color,  and  because  they 
are  in  some  cases  undeniably  better.  This  last  is  especially  true  regarding 
many  of  the  marbles.  America  does  not  as  yet  produce  a  stone  with  the 
close,  enamel-like  surface  so  desirable  in  marbles,  and  with  a  color  and  sus- 
ceptibility to  high  polish  equal  to  that  of  many  foreign  stones  that  might 
be  mentioned.  To  this  fact  the  writer  has  previously  called  attention  in  tlie 
pages  of  this  magazine.  To  say  that  we  do  not  produce  them  does  not, 
however,  nece.ssarily  imply  that  we  may  not  do  so  at  some  time.  Already 
systematic  exploratitm — prospecting,  to  use  a  miner's  term,  is  being  carried 
J65 
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on  in  ni:iny  lucalilies,  and  while  it  seems  pretty  conclusively  demon- 
strated that  the  highest  grades  are  not  to  be  found  in  the  Appalachian 
regions,  we  have  as  yet  the  "boundless  West"  to  draw  iij>on.  In  the  writer's 
opinion  the  marbles  which  are  destined  to  exceed  all  other  of  our  native 
products  will  yet  be  found  in  the  arid  and  semi-torrid  region  south  of 
Colorado  and  west  of  the  Mississippi.  Indeed,  in  addition  to  the  newly- 
discovered  "onyx  "  marbles  of  Arizona,  the  writer  was  but  a  few  weeks  ago 
shown  samples  from  this  region  which  gave  great  promise  of  equaling  the 
Italian  Siena  and  tht  wonderful  products  of  Algeria. 

While,  however,  we  may  yet  go  to  these  distant  points  for  our  higher 
grades  of  decorative  stone,  the  demands  of  that  large  proportion  of  the 
tuost  wealthy  and  artistic  of  our  people  will  always  be  found  upon  our  sea- 
board, or  within  easy  access  of  tidewater,  must  be  met  with  cheaper  material 
for  general  building,  and  from  sources  nearer  at  hand.  Weight  of  material 
and  consequent  cost  of  handling  and  transhipment  always  has  and  always 
must  be  an  important  item  in  this  consideration.  While,  therefore,  new- 
sources  of  supply  are  continually  being  found,  the  older  regions  need  not 
necessarily  suffer  abandonment. 

By  reference  to  the  map  in  July  Stone  it  will  be  seen  that  the  Appalach- 
ian chain,  the  axis  of  disturbance  that  made  available  so  great  a  variety  of 
rocks  in  the  Kast,  gradually  leaves  the  coast  as  it  extends  .sonthwcstward. 
and  that  south  of  New  York  it  is  hut  rarely  accessible  by  tidewater.  Add  to 
this  the  fact  above  noted,  that  glaciation  has  carried  away  in  the  Northern 
states  the  ancient  cap  of  debris,  leaving  the  firm  rock,  the  verj'  foundations 
of  i)ld  uiounlain  ranges,  exposed  clear  to  the  water's  edge,  and  we  see  at 
once  the  immense  advantage  given  by  nature  to  this  region. 

In  the  early  days  of  tlie  stone  industry,  the  opening  of  a  quarr\-  was 
dependent  nearly  altogether  upon  the  local  demand  for  stone  of  some  kind, 
and  that  stone  was  taken  which,  owing  to  its  position,  was  most  readily 
quarried  and  transported,  regardless  of  what  the  stone  actually  was.  It 
thus  happened  that  the  first  stone  to  conic  into  general  use  in  the  East- 
ern United  State  were  the  granites  of  Quincy,  .Mass.,  and  the  browm  saud- 
stoiies  of  the  Connecticut  Valley.  Unduubledly  the  first  real  hoom  given 
to  the  granite  industry  was  furnished  by  the  demand  for  material  for  the 
Hunker  Hill  Monument,  and  which  led  to  the  development  of  quarries 
from  other  than  bowlders,  at  yuiucy.  The  Connecticut  brownstones,  quite 
independent  nf  their  desirable  colors  and  excellent  working  qualities,  in 
like  manner  owed  their  early  prominence  to  the  ready  means  of  transpor- 
tation offered  by  the  Connecticut  river,  whereby  access  at  slight  expense 
was  liad  to  all  the  leading  cities  of  the  Atlantic  states.  The  quarries  on 
the  Maine  coast  always  have  and  always  will  have  at  least  this  one  ad- 
vantage over  others  of  perhaps  equally  good  material   ujore   remote  from 
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water  highways.  Once  developed,  it  is  l>ut  iiattiral  thai  such  n  nuam-.  if 
furnishing  material  at  all  desirable,  should  gradually  extend  its  market,  and 
for  a  time  so  monopolize  the  field  even  at  a  distance  as  to  crowd  out 
equally  good  or  even  better  material  close  at  hand.  It  was  this  fact 
coupled  with  the  natural  energy  of  quarr>'  owners,  that  led  to  the  use  of 
yuincy  granite  in  all  the  cities  of  the  Atlantic  border,  and  even  far  inland, 
long  after  it  became  generally  known  that  equally  good  stone  existed  at 
their  very  doors,  and  which  could  be  had  at  a  cost  not  exceeding  the  freight 
rates  from  the  East. 

Multiplicity  of  railroads  and  consequent  cheapening  of  freight  rates,  to- 
ither  with  an  increasing  and  discriminating  demand,  is  gradualh  working 
change  in  this,  however,  and  while  the  long-established  firms  in  the   bor- 
der states  may  continue  to  send  a  share  of  their  goods  southward  and  into 
the  interior,  they  no  longer  control  these  markets. 

In  this  connection  it  is  well  to  note  a.s  one  of  the  pleasing  .signs  of  the 
times,  the  gradual  change  which  has  taken  place  in  the  character  of  ma- 
terials used  either  for  building,  decorative  or  monumental  work.  None  of 
our  larger  towns  and  cities  are  longer  characterized  by  a  tiresome  unity  of 
materials,  such  as  formerly  rendered  so  monotonous  the  architecture  of 
New  York  and  Philadelphia.  Instead  is  almost  a  l>e\vildering,  though  in 
many  instances  vulgar  and  dtsplea.sing.  variety.  Thus,  Washington,  a  city 
of  but  some  250,000  souls,  shows  in  its  public  and  private  buildings,  aside 
from  a  gneiss  found  in  the  immediate  vicinity,  granites  from  Maine, 
New  Hampshire,  Massachusetts,  Marvlaiid  and  Virginia;  marbles  from  Ver- 
mont. Massachusetts.  New  York,  Pennsylvania  and  Maryland  ;  sandstones 
from  Connecticut,  New  York.  Pennsylvania,  New  Jersey,  Mar\-land,  Virginia, 
We.st  Virginia.  North  Carolina,  Ohio  and  Nova  Scotia  ;  serpentine  from 
Pennsylvania,  and  limestone  from  Maryland  and  Indiana.  It  is  probable 
that  an  equal  or  greater  variety  prevails  elsewhere.  Kspecially  worthy  of 
commendation  is  the  rapid  change  which  has  taken  place  in  the  substi- 
tution of  granitic  rocks  for  marble  in  cemetery  work.  In  place  of  the 
monotonous  rows  of  dirty  white  more  or  less  disintegrated  slabs  of  marble 
which  but  a  few  years  ago  alone  were  prevalent,  is  now  found  a  pleas- 
ing diversity  of  more  enduring  colors  and  shapes,  cut  from  granite  and 
trappean  rocks.  The  so-called  "black  granite,"  a  gabbro  from  various 
sources  on  the  Maine  coast,  is  one  of  the  most  pleasing  of  these  rocks  for 
the  purpo.se  mentioned. 

There  has  been  within  the  last  few  years  quite  a  marked  change  in  the 
method  of  conducting  the  stone  business,  particularly  so  with  reference 
to  monumental  work.  This  is  due  largely  to  the  introduction  of  machinerj*. 
The  old-time  method  of  hand  channeling  or  blasting  by  a  single  hole 
made  by    haml-drills  has  been  almost    wholly  superseded  by  steam  drills. 
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padding  and  channeling  machine,  and  the  more  complicated  "Knox  sys- 
tem" of  blasting.  In  stone  working,  steam  saws,  planers,  grinding  and 
polishing  beds  have  largely  superseded  hand  methods,  Machinery  is,  how- 
ever, expensive,  and  the  cost  of  running  high.  It  is  a  necessary  consequence 

tliat  the  manu- 
facture of  monu- 
mental material 
has  fallen  largely 
into  the  hands  of 
iht."  larger  and 
wealthier  firms. 
It  is  now  no 
longercustomary 
for  a  dealer  in 
Lx  met  ry  work  to 
m  a  u  u  fact  u  re 
fven  a  small  pro- 
portion of  the 
goods  he  handles. 
On  the  contrary, 
the  materials  are 
[jurchased.  com- 
plete, with  the 
possible  excep- 
tion of  the  in- 
scri[>tions,  from 
the  manufactur- 
ers, who  issue  il- 
lustrated cata- 
logues and  price 
lists  as  in  other 
l>  ran  dies  of 
trade.        The 

THK  CSH  OH  GRANITE  IN  MONUMENTAL  WORK— THE  MODKI,.  change        aS  a 

whole  is  eminently  to  the  advantage  of  the  buyer,  since  not  merely  are 
prices  reduced,  but  he  is  enabled  to  select,  in  most  cases,  a  satisfactory  piece, 
both  as  regards  material  and  design  froni  the  stock  in  hand,  while  there  is 
no  ground  for  complaint  as  in  many  brandies  of  matmfacture  that  the 
ready-made,  machine-made  article,  is  in  any  way  inferior  to  the  product  of 
the  old  hand  processes. 

It  miy  not  ht  without  interest  to  note  in  this  connection  the  comparative 
ratios  between  the  capital  invested  in  quarrying,  the  annual  running  ex- 
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pen,se.s  and  the  value  of  the  annual  otitpiit  as  sh 

own  by  the  census  returns.           ^^^| 

This  is   brought  out  iu  rather  a  striking  way  in  the  following  table,  in           ^^H 

which  returns  from  only  a  few  of  the  more  important  states  are  selected :               ^^H 

Kind  of  SloHt. 

Stair.                     Calntai  Imffsied. 

Total  KuHtttHg 

/•'ifif  Hit's. 

0/ 1  htipul.               ^^^H 

Granite. 
>.'arb!e 

Maine    #3. '92-317 

Massachusetts 2.235.759 

New  Hampshire 761,362 

Rhode  Island.                        646,392 

Georgia 2,373,627 

New  York                              1,033,461 
Tennessee S(5,5oo 

#1.823,976 
1.973.729 

597.491 
7.S9.219 
i47,oS6 
260,  S04 
263.741 
i.739.98« 
902,768 

7 '".772 
509.649 
459.779 
967.275 
2.277.735 
'.385.890 

#2.225,839         ^^H 

2..503.5"3                ^^H 

196,250             ^^^H 

2.169,560                ^^^H 

r,224.o9.S                ^^H 

920,061                    ^H 

649.072                    M 

605.859            ^^H 

3.04/6.656               ^^H 

1.875.  Its          ^H 

1 

1 

Sanilslone 

Venuoiit, 9,,\46,92S 

Colorad 2  oo9,4S4 

Connecticut          t. . .          1.896,957 

Massachu.sett.s    373,862 

New  Jcrst'x        .                       814,965 
New  York                              i.2S.S,64l 

Ohio .5.W5.660 

PeuiiRvIvania 2, 132,056 

In  the  granite  industry  a  curious  feature  i.s  he 

re  brought  out,  in  that  the           ^^H 

value  of    the   annual           ^^H 

^^t               ^^^B^ 

product  so  frequently            ^^H 

^^^^H              ^^^Ml^^^ 

equals  or  exceeds  the           ^^^| 

^^^^H                 ^^V^^^^^^te 

entire  amount  of  cap-           ^^H 

^^^^H                ^^^^^.^^^^H 

itnl     invested.      This           ^^^| 

^^^^H                H^^^lfc^^^^K 

must  not.  however,  be           ^^^| 

^^^^^L            B^^Hh^^^^ 

taken     as     indicating           ^^^| 

^^^^^^h         ^^^^^^^^^^^k 

tliat  the  industry  is  an           ^^^| 

^^^^^^B          ^^^^^H^HE^B 

unusually      profitable            ^^W 

^^^^^^^^^^^^B               ^^^^^^^^^^^^^KL '          '  ^^p 

one.     It  means  rather            ^^^B 

^^^^^^H        ^^^^^^Kt* 

that  a  large   share    of           ^^^H 

^^^^^^^^^^^^^^H              ^^^^^^^^^^^^^^^^^HT- 

the    value   put    upon           ^^^| 

^^^^^^H       ^^^^^^^^^L 

.stone,   is   due  to   the           ^^H 

^^^^^^v      ^^^^^^^^^B^^ 

labor  which  has  beeti           ^^^^ 

^^^^^H    ^^^K^^^^^^ 

expended  in  getting  it            ^^^| 

^^^^^^v    ^^^^^^^^^^E' 

out  and  preiKiring    it           ^^^| 

^^^^V       ^^K^^^^KK- 

lor  the  market.     The           ^^H 

^^^^^      ^^Bt^^^^^^^        -*** 

»      .anKJuntof  machinery           ^^^| 

^^V     ^^^^^Bw                  ""^ 

gfllaiid   other  appliances           ^^^| 

^^^^^^^^^^^^^^^^^KL'^- -                                        ^^^H 

^r    employed  is  often  sur-           ^^H 

^^^^^^^^^^^^^^^^^^^^^        ^^^^I^^H^^£_^                           ^^^^^r 

prist  ngly    small.      In           ^^^| 

^^^^^^^^^^Hb[^^^^^\,- ^^^^^ 

many      instances     of          ^^H 

ft  ^^^^^^^^^^^^^^|A^B^ 

quarries  doing  a  very           ^^^| 

^^^b                     ^^^^^^^^^^^^^r^ 

cotisiderable    local           ^^^| 

^^^H            THE    I'SE  OK  GRANITK   IN    MONUMENTAL   WORK. 
^^^^^^                                 Fat'liol  h'ffroiiuitifin  in  Gratili'. 

btisine.ss     the    entire           ^^^| 
value  of  all  appliances           ^^H 
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even  including  cattle  hauling,  would  not  exceed  one  thousand  dollars.  In 
such  cases  the  work  is  of  course  nearly  all  done  by  hand.  The  larger  and 
more  wealthy  firms  are  now  employing  machinery  to  a  great  extent,  but 
even  here  the  same  ratio  not  infrequently  exists.  Indeed,  it  is  difficult  to 
suggest  an  industry  which  seems  by  nature  l>etter  fitted  to  furnish  a  sub- 
stantial share  of  prosperity  to  a  comninnity.  than  that  of  quarrj-^ing  and  work- 
ing stone.  Given  a  material  which  itself  alone  is  of  little  value  and  which 
occurs  in  well-nigh  inexhau.stible  quantities;  for  which  when  prepared  there 
is  a  fair  market.  Imt  which  first  requires  a  considerable  amount  of  both 
skilled  and  unskilled  labor  exi>ended  upon  it :  which,  owing  to  weight  and 
hardness,  requires  the  labor  of  many  men,  boys,  teams,  railways  and  boats 
ere  it  is  finished  and  reaches  its  final  destinttion.  and  consider  how  admirably 
all  this  tends  towards  fair  and  equitable  distribution  of  the  capital  employed. 
It  is  doubtless  to  tliis  fact  that  is  due  the  comparatively  greater  degree  of 
pro.sperity  nianifested  in  any  quarr>'ing  communit>'  over  one  employed  in 
almost  any  other  branch  of  miiiiug,  either  of  coal,  iron  or  of  the  precious 
metals. 

George  P.  Merrill. 


Stonk  and  Milling  are  the -titles  of  two  monthly  trade  magazines  pub- 
lished by  D.  H.  Ranck  Publi.shing  Co.,  Indianapolis,  Ind.,  in  the  interests  of 
lhe.se  rtrspective  industries.  When  we  .say  "trade  maga/.ines"  we  must  not 
be  interpreted  as  meaning  puldications  of  the  slip-shod  order,  as  uufortu- 
nately  too  many  of  the  weeklies  and  monthlies  are  which  believe  they  have 
a  mission  in  the  literary  world,  hut  whicli  tax  the  forbearance  of  their  readers 
by  the  crudity  of  their  appearance  and  the  lack  of  intelligent  supervision 
in  theirniake-up.  Stonk  and  Milllxc.  are,  we  believe,  the  two  handsomest 
trade  magazines  which  conic  from  the  press.  The  style  is  that  of  the  high- 
class  monthlies,  by  citnipnri.son  with  which  publications  they  do  not  suffer 
either  artistically  or  typographically. —  The  American  Artisan. 
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IT  would  be  pardonable  in  me,  perhaps,  if  I    looked  a  little   ahead  to  see. 
iti   the  now  rapidly   developing  recognition  of  the  worth    of  women  in 
public  affairs,  another  source  of  difficulty  to  the  future  sculptors,  if  their 
only  chance  for  distinction  lies,  as  it  does  now,  in  portrait  statues  too : 
and  difficult  as  it  now  is  to  make  a  male  standing  statue  in  modern  costume 
suggestive  of  the  figure  beneath  the  garb,  still  greater  wilt  the  difficulty  be- 
come when  dealing  with  the  fashionable  dress  of  the  other  sex. 

Let  us,  for  all  reasons  then,  be  prepared  for  the  erection  of  the  coming 
memorials  by  having  homes  made  for  them  in  buildings  that  are  now  being 
constructed,  so  that  architect  and  sculptor  may  combine  together  and  work 
out,  each  in  their  several  ways,  one  common  idea.  To  do  this  wxmkl  be  to 
return  to  our  best  traditions;  it  would  emphasize  the  object  of  a  building, 
and  by  accentuating  the  past  deeds  of  great  men  in  the  scene  of  their  labors, 
serve  as  a  stimulus  to  coming  generations. 

With  this  simple  principle  in  our  minds  we  shall  be  better  able  to  under- 
stand how  it  is  that  llie  sculpture  of  the  end  of  the  last  century  and  the  be 
ginning  of  this  has  so  little  of  permanent  value  or  interest  to  us,  although 
the  sculptors  were,  individually^  often  men  of  great  ability ;  one  or  two,  in- 
deed, such  as  Roubiliac.  of  exceptional  ability.  One  feels  that  the  works  of 
men  like  Bacon,  Banks,  Wilson,  Gibson  and  others  is  misplaced,  or,  rather, 
as  if  they  were  not  intended  for  any  particular  place  at  all,  but  were  executed 
for  a  museum  and  for  any  old  corner  where  there  %vas  room.  They  do  not 
touch  us  as  they  should,  in  spite  of,  as  in  those  by  Roubiliac,  their  great 
merit  in  execution.  But  not  only  are  they  not  decorative  in  treatniciit. 
they  are  not  representati%e  of  the  leading  thoughts  of  that  age.  I  sui>pi).sf 
the  two  leading  ideas  of  that  time  were  the  establishment  of  our  colonies 
and  the  abolition  of  slavery.  Yet  neither  of  these  great  subjects  inspired 
our  sculptors  then — at  least  I  can  think  of  no  important  work  that  would 
typify  them.  When  not  engaged  upon  portrait  statues,  their  skill  was  ex- 
ercised in  creating  a  Venus,  a  Diana  or  a  Cupid,  which,  at  the  most,  could 
only  rank  as  conventional  cla.s.sical  imitations,  not  especially  beautiful  in 
themselves,  and  po.sses.sing  for  a  future  age  none  of  that  archaeological 
interest  that  work,   true  to  the   thoughts  and   aspirations   of  its   own  lime. 


"  A  Irclurc  drtivtTi.tl    in   the   Aii|ilie<l    .VilStcli<m  nl    Ihc- Society  of  Arts,  t.nv.iton.   by  Mr.  R.  Rosoee 
MuUiiis 
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nuist  always  have.  The  chief  expotieiit  of  this  conventional  art  wasjolni 
GibMin;  to  me  there  is  a  special  sadness  in  lookinj;  back  on  his  life  and 
works.  We  are  conscious  now  of  the  weakness  of  his  work ;  but,  even  in 
my  student  days,  most  art  lovers  that  I  came  across  esteemed  him  as  the 
finest  sculptor  of  the  day.  It  is  not  that  fasliion  has  shifted  from  classical 
standards  to  the  freer  development  of  the  Renai.ssance- -  lovers  of  art  will 
always  love  the  best  Greek  sculpture — but  it  is  the  want  of  aim  in  his  work 
and  their  isolation  from  the  thoughts  of  the  time  that  has  brought  this  neg- 
lect. There  is  a  warning  note  to  sculptors  in  the  words  of  his  will,  by  which 
he  bequeathed  his  casts  to  the  nation  : — "Yes,  I  do  feel,"  he  wrote,  "that  the 
collection  of  my  models,  seen  together,  would  be  of  use  to  young  sculptors 
as  to  style."  Now,  not  a  soul  but  the  very  curious  goes  near  them,  and 
the  works  represent  a  splendid  gailerj'  of  an  art  that  is  dead,  because  created 
apart  and  away  from  the  needs  of  the  time  and  the  sympathies  of  the  nation. 

Flaxman's  work  was  a  glorious  exception  to  this  conventional  art,  and 
redeems  this  period  from  the  wholesale  condemnation  that  would  otherwise 
be  justly  meted  out  to  it,  His  reliefs  are  especially  decorative,  and  when 
placed  effectively,  as  I  have  seen  them,  they  have  great  power  in  accentu- 
ating the  purpose  of  a  building.  Those  that  I  refer  to  are  panels  fiom  the 
Lord's  Prayer  scries,  and  are  let  into  the  wall  at  the  east  end  of  a  church, 
alone  occupying  the  space  where  they  ser\*e  as  true  sermons  in  stone,  with- 
out need  of  comment  or  words  of  any  kind.  Such  I  maintain  to  be  in.stances 
of  true  religious  decorative  art.  The  inevitable  result  of  detalchijig  sculp- 
ture from  architecture,  and  looking  upon  the  art  as  independent  of  other 
arts  and  capable  of  stirring  sentiment  alone  and  unattached,  is  this  harping 
back  on  the  old  masters  and  following  in  grooves  dugout  by  them,  working, 
that  is  to  say,  accqrding  to  theories  rather  than  up  to  required  needs. 

Theories  nui.st  always  be  cramping  and  dangerous  if  meant  as  a  guide  to 
future  production.  In  sculpture  it  has  proved  itself  to  be  especially  so,  be- 
cause the  art  has  been  such  a  happy  hunting  ground  for  the  critic  and  con- 
noisseur. Theories  are  only  interesting  as  gathering  up  and  focusing  what 
has  been  done,  Init  not  at  all  in  deciding  upon  the  form  future  work  shall 
take.  Of  all  theories,  that  based  on  the  search  of  beauty  is  perhaps  the 
m«)st  destructive  of  all  original  talent,  and  yet  it  is  the  one  most  frequently 
set  up.  Ivven  Goethe,  with  his  width  of  view  and  knowledge  of  the  many- 
sideness  of  life,  when  commenting  upon  Lessing's  Laocoon,  says:  "The 
former  (that  is  .sculpture}  had  to  confine  itself  within  the  limits  of  the  beauti- 
ful," and.  again,  "Sculpture  labors  for  e.vternal  sense,  which  is  satisfied  only 
by  means  of  the  beautiful."  Anartist.it  seems  to  me,  who  is  seeking  for 
beauty,  is  as  a  man  seeking  for  happiness  as  the  one  aim  in  life — a  desira- 
ble end  to  attain,  but  never  attained  by  directly  planning  or  searching  for  it. 
And  it   is  the  same  with  the  attainment  of  beauty  in  sculpture ;  the  end  is 
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only  reached  by  having  some  definite  and  tangible  object  in  view,  while  the 
mere  search  for  beauty  only  leads  to  imitation  and  trite  conventionality. 
But  let  the  immediate  purpose  of  our  work  be  the  desire  simply  to  tell  a 
story  and  adapt  it  to  the  place  that  the  work  is  to  fill,  then,  in  this  happy 
filling  up  of  space,  the  element  of  beauty  will  possibly  be  there  without  our 
striving  especially  for  it;  at  any  rate,  the  work  will  be  stamped  with  our 
own  individuality,  and  that  is  an  element  always  of  interest. 

Not  only  is  it  pernicious  to  the  originality  of  the  worker  himself  to  be 
perpetually  seeking  only  for  the  beautiful,  but  it  derives  the  work  of  an 
element,  the  value  of  which,  it  is  trne,  is  more  appreciated  by  future  races 
than  at  the  time  of  execution.  I  refer  to  what  I  have  already  alluded  to  as 
the  archaeological  side  of  art.  How  nuieh  have  we  not  learned  of  previous 
inhabitants  of  the  world  simply  by  the  knowledge  gleaned  from  their  decor- 
ative sculpture.  Besides  well  known  instances,  such  as  the  Egyptian  reliefs, 
which  give  us  the  whole  range  of  the  nation's  pursuits,  take  the  case  of  the 
early  and  little-known  race  of  the  Hitties.  What  is  known  of  their  previ- 
ou.s  history*  and  the  knowledge  of  their  far-spreading  dominion  have  been 
chiefly  derived  from  the  study  of  their  sculptural  reliefs.  The  presence  of 
the  mural  crown  and  the  double-headed  eagle,  in  association  with  a  cer- 
tain ever-recurring  decorative  pattern,  and  the  top-heeled  boot,  the  high- 
peaked  turban,  the  short  high  girded  sword,  etc..  these  and  other  features 
all  point,  when  found  on  slabs  scattered  over  A.sia  Minor  and  elsewhere,  to 
the  presence  of  that  early  race.  Again,  much  remains  yet  to  learu  con- 
cerning the  Mexicans,  when  the  curious  hieroglyphics  have  been  deciphered. 

It  is  certain  that  this  interest  at  least,  will  be  wanting  to  future  antiquaries 
if  it  is  found  that  our  works  refer  to  a  mythology  foreign  to  our  country,  to 
heroes  and  gods  not  believed  in  by  our  race,  atul  merely  copied  because 
they  were  nude.  "What's  Hecuba  to  him  or  he  to  Hecuba?"  may  well  then 
be  their  cry.  If  we  cannot  invest  our  works  with  any  lofty  ideas,  we 
can  at  least  be  true  to  the  conditions  of  the  time  ;  and  this  we  should  much 
more  readily  be  if  sculpture  were  the  result  of  a  demand  from  lhepuV>lic 
instead  of  what  it  so  often  is — the  outcome  of  a  chance  action  seen  by 
the  sculptor  in  a  model  in  his  studio,  to  which  work  he  afterward  appends 
some  learned  Greek  name. 

While  speaking  of  the  danger  of  disconnecting  sculpture  from  architecture, 
I  should  like  to  refer  to  two  tendencies  of  the  present  day.  One  affects  the 
art  itself,  and  is,  it  appears  to  me.  as  pernicious  to  its  free  development 
as  the  old-fashioned  desire  to  produce  only  something  beautiful,  and  thai  is 
the  influence  upon  sculpture  of  the  sister  art  of  painting,  which  necessarily 
follows  from  the  importance  given  to  the  yearly  exhibitions,  especially  at  the 
Royal  Academy,  in  which  the  preponderance  of  painters  to  sculptors  is  as 
nine  to  one.     Truthfully  modeled  surfaces  and  the  literal  rendering  of  nature 
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naturally  have  more  weight  with  a  painlet  tliaii  with  a  sculptor,  for.  in 
painting,  imitation  of  nature  cannot  be  carried  to  too  great  an  excess,  and 
the  most  thorou.^hIy  realistic  work  will  still  bear  the  impress  of  art  on  its 
■canvas;  but  it  is  not  so  with  sculpture,  for  a  plaster  cast  from  life  will  give 
th*  exact  imitation  without  any  art  at  all.  The  result  of  this  painter-influ- 
ence leads  often  to  the  neglect  of  design,  composition  and  all  thought  of 
suitability  to  any  given  place.  Tlie  other  evil  to  which  sculpture  is  always 
liable,  if  disconnected  with  architecture,  is  to  become  the  property  of  the 
few.  instead  of  belonging  to  the  nation  as  a  whole. 

In  treating  of  the  art  from  a  decorative  point,  I  have  purposely  kept  my 
mind  on  the  architectural  side  of  sculpture  as  the  mo.st  important  form  of 
decoiation.  hut  I  would  wish  it  understood  that  I  apply  the  term,  decora- 
tive sculpture,  to  the  covering  of  any  surface  that  needs  decoration,  be  it  what 
it  may,  from  Ihc  walls  of  palaces  and  municipal  buildings  to  fire-dogs,  knock- 
ers, clocks,  lamps,  mantelpieces,  jewelry,  etc.  Of  course,  these  latter  can 
never  attain  to  the  importance  of  architectural  sculpture,  for  the  reason 
above  mentioned,  that  they  must,  for  the  most  part,  belong  to  the  individual 
and  not  to  the  nation  ;  hut  otherwise  they  merit  as  much  tliought  and  care 
as  surfaces  that  are  more  prttcntious.  In  this  paper  I  cannot  do  more  than 
plUide  to  them,  but  the  m.;re  mention  of  the  above  list  shows  the  enormous 
field  open  to  the  sculptor,  and  the  very  wide  range  of  his  art  as  a  decorative 
one.  Neither  do  I  think  it  necessary  to  draw  any  fine  line  between  the  use- 
ful and  purely  ornamentall  articles.  The  aesthetic  enjoyment  of  a  fine 
ktiocker  is,  it  is  true,  not  in  rapping  with  it,  but  the  excellence  of  the  artistic 
design  and  execution  need  not  interfere  with  it  as  a  useful  article.  I  have 
ol'ten  wandered  by  the  way,  who  buys  thoae  mirvelously  carved  meerschaum 
pipes  that  one  sees  exposed  in  the  tobacconists'  windows,  and  still  more  who 
stnokes  them.  This  is  one  of  tho.se  instances.  I  think,  when  we  may  ex- 
claim with  the  poet  that  "Beauty  unadorned  is  adorned  the  most.""  I 
must  confess  I  can  give  no  reason,  save  as  Shylock  puts  it,  "A  lodged  hate 
and  a  certain  loathing"  I  have  to  the  "adorned'   article  in  question. 

The  difficulty  that  arises  with  regard  to  making  jewelrj  reall)'  artistic  and 
worth  the  sculptor's  attention  is  causL-d  mainly  by  the  fiend  fashion  ;  for  it 
is  impossible  tojuslify  fine  work  on  an  article  that  is  decreed  to  be  out  of 
date  a  few  months  after  it  is  made.  The  round  brooch  has  to  give  way 
to  the  long,  the  broad  bracelet  to  the  fine  and  thin,  quite  independent  of 
the  workmanship  atrd  beauty  that  one  or  the  other  may  possess.  Yet  great 
sculptors  and  painters  in  the  past  learned  their  craft  and  gained  most  of  their 
valuable  experience  in  the  goldsmith'sworkshops.  and  our  artists  might  do  so 
again  if  this  paralyzing  influence  were  once  removed.  To  sum  up  the  few  ideas 
I  have  ventured  to  express,  I  maintain  first  of  all  that  sculpture  must  in  the 
main  be  decorative,  allied  chiefly  to  architecture,  and  speaking  to  us  from  it>: 


d 


FR/CTfOy  PAPER  MOIST. 


3S1 


walls.  When  thus  linked  with  architecture.  I  would  have  it  free  within  these 
limits  to  develop  the  individualit\'  of  the  artist  and  the  characteristics  of  the 
time.  1  sliould  wish  it  to  be  as  true  to  latter-day  life  as  possible,  and  thus 
he  in  touch  with  the  age.  If  the  artist  has  imagination,  and  can  see  through 
the  surface  of  life  into  the  hidden  mystery  of  things,  let  him  by  all  means 
represent  it;  if  not,  let  him  portray  life  as  he  sees  it.  and  we  will  hope  that 
the  necessities  of  the  conditions  under  which  he  works — that  is,  his  archi- 
tectural surroundings — will  tone  down  any  too  strongly  developed  tendency 
to  realism.  Why.  even  oitr  foe,  the  frock-coated  gentleman,  might  not  pose 
amiss  when  twisted  into  a  miserere  or  a  gargoyle. 

Such  are  the  few  thoughts  that  seem  to  me  to  be  important  to  us  sculptors 
at  the  present  day.  and  their  importance  to  us  means  importance  to  the 
nation  at  large,  for  if  art  is  to  be  of  any  use  at  all  it  must  be  in  touch  with 
tile  nation.  As  Mr.  Frederic  Harrison  has  lately  said,  when  speaking  of  the 
reat  Gothic  period  of  art  and  the  memorials  it  has  left  to  us:  "These  vast 
?mples  are  the  creation  of  generations  of  men.  and  the  embodiment  of  en- 
tire epochs,  and  he  who  would  know  the  Middle  Ages  should  study  in  detail 
every  carved  figure,  ever>'  painted  window,  each  canopy,  each  relief,  each 
portal  in  Amiens  or  Chatres.  Rheims,  Bourges,  Lincoln,  or  Salisbury,  and  he 
will  find  revealed  to  him  more  than  he  can  read  in  a  thousand  books." 
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AN  English  firm  is  introducing  an  improved  friction  hoist  for  ware-houses, 
etc..  a  special  feature  of  the  construction  of  which  consi.sts  of  a  pin- 
ion, ha\nng  the  rubl>ing  surface  formed  of  paper.  In  making  the  disk, 
says  the  Paper  Trade  Journal,  a  great  number  of  thin  sheets  of  paper  are 
tightly  compressed  together  by  bolts  passing  through  the  central  core  of 
iron.  Although  the  first  cost  of  the  paper  arrangement  is  .somewhat  greater 
than  that  of  cast-iron,  it  is  claimed  that  this  is  more  than  counterbalanced 
by  the  advantages  secured.  As  the  friction  between  iron  and  paper  is 
greater  than  that  between  two  metal  surfaces,  less  force  is  required  on  the 
hand  cord  of  the  operating  lever  to  set  the  machine  in  motion.  Tht  paper 
will  also  adapt  itself  to  the  contact  with  the  large  iron  wheel,  and  the  latter 
will  therefore,  it  is  said,  run  true  and  require  no  facing,  while  the  paper 
<lisk  itself  does  not  wear  so  rapidly  as  those  constructed  of  iron. 


DRAWING  FOR  WORKMEN— II. 


AFTER  the  drawing-board  aod  paper  are  provided  it  becomes  neces- 
sary to  supply  ourselves  with  squares  of  various  kinds  suitable  for 
such  work  as  may  be  required. 
The  T-square  (Fig.  6).  is  a  blade  ur  straight-edge,  a,  made  of  walnut,  ebony, 
mahogany,  or  other  suitable  wood,  fitted  at  one  end  with  a  stock,  d,  applied 
transversely  at  right-angles.  The  stock  is  .so  formed  that  it  will  fit  and 
slide  against  one  edge  of  the  board,  the  blade  reaches  over  the  surface,  and 
presents  an  edge  of  its  own  at  right-angles  to  that  of  the  board,  by  which 

parallel. straight 
lines  ma>'  be 
drawn  upon  the 
paper. 

The  blades 
may  be  made 
any  reasonable 
length.  but 
should  never 
be  less  than  two 
tip  of  the   blade 
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inches  in  width  or  three-thirty-seconds  in  thickness.     The 
must  be  secured  from  spUtting  by  running  a  saw  kerf  iu  it  and  inserting  a 
piece  of  brass,  tin  or  other  metal. 

The  stock  may  be  made  about  two  inches  wide  and  five-eighths  thick, 
and  from  eight  to  fourteen  inches  long,  according  to  the  length  of  the 
blade.  A  rebate  should  be  run  in  the  stock,  as  shown  at  d,  the  object 
of  which  is  obvious. 

One-half  of  the  stock,  c,  (Fig.  7).  is  in  some  cases  made  loo.se,  to  turn 
upon  a  brass  pin  to  any  angle  with  the  blade,  a,  and  to  be  clenched  by  a 
screwed  nut  and  washer.  The  turning  stock  is  useful  for  drawiug  parallel 
lines  obliquely  to  the  edges  of  the  boartl.  In  most  cases,  however,  the  sec- 
tors and  the  other  nppendnges  to  be  afterward  described,  answer  the  pur- 
pose, and  do  so  more  conveniently.  A  square  of  this  .sort  should  be  rather 
as  an  addition  to  the  fixed  square,  and  used  only  when  the  bevel*cdge  is 
required,  as  it  is  not  so  handy  as  the  other. 

The  edges  of  the  blade  should  be  very  slightly  rounded,  as  the  pen  will 

^By  Fred  T.  HodKso".   author  of  "The  Steel   Square  and   Us  I'scs,"  Ihrougk  the  courtesy  of  rhr 
Oferativf  Bntlaet  of  New  York. 
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tliereby  work  the  tiiore  freely.  It  is  a  mistake  to  chamfer  the  edges — that 
is  to  plane  them  down  to  a  very  thin  edge,  as  is  sometimes  done,  with  the 
object  of  insuring  the  correct  position  of  the  lines ;  for  the  edge  is  easily 
damaged,  and  the  pen  is  liable  to  catch  or  ride  upon  the  edge,  and  to  leave 
ink  upon  it. 

No  vaniish  or  oil  should  be  used  on  a  T-square,  as  the  best  oil  or  var- 
ni.sh  will  soil  the  paj>er.     The  natural  surface  of   the  wood   cleaned  and 
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polished  occasionally  with  a  dry  cloth  is  the  best  and  cleanest  for  working 
with. 

T-squares  are  sometimes  made  with  a  hard-rubber  blade  and  rubber  edge 
on  the  stock,  and  may  be  adjustable  or  not,  as  shown  at  Fig.  8.  or  they  may- 
be made  of  soft  maple,  pear-tree  wood  or  other  sviitable  wood,  and  be  edged 
with  hard   rul^tier.  as  shown  at   Fig.  9.     T]ie   most  useful    square   has  the 
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cross-piece,  or  stock,  fastened  permanently  and  securely  at  right-angles  to 
the  straight  edge  of  the  blade.  There  are  many  ways  of  fastening  the  stock  to 
the  blade,  but  the  best,  we  think,  is  to  glue  and  screw  it  in  place,  seeing  first 
that  it  is  as  nearly  true  as  it  is  possible  to  make  it. 

The  T-squire  is  always  used  in  connection  with  the  drawing-board, 
and  with  it  and  a  triangle  or  a  set  .square,  the  straight  and  parallel  lines  of 
.a  drawing  are    very  easily  added:   the  head  of  the  T-square   being  held 
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against  the  edge  of  tlic  board,  and  the  triangle  or  set  square  resting  against 
the  edge  of  the  blade,  along  which  it  can  be  slid  for  making  parallel  lines ; 
by  sliding  the  stock  along  the  edge  of  the  drawing-board,  other  parallel 
lines  can  be  formed.  The  edges  of  the  T-square  are  apt  to  get  abraded 
from  constant  use;  to  prevent  this,  it  is  well  to  have  a  hard-rubber  strip 
glued  on  the  edge,  or  better  still,  fasten  on  a  brass  strip.     This  will  make 

the   blade  stiflfer  and 
less  liable  to  warp  or 
twist,  and  will  allow 
_  the     pen     to     work 
-Tiioothly  against    it. 
The  angles  of  a  T- 
square     should      be 
frequently    tested   to 
iif^'    "^-  discn\eT     any     inac- 

curacy if  such  there  he,  for  a  .square  that  is  not  true,  is  a  snare  and  a  delusion. 
After  the  T-square  comes  the  triangle  or  set-square  and  straight-edges. 
These  when  properly  applied,  greatly  facilitate  the  operations  of  the  drafts- 
man. They  should  be  of  clo.se-gratued  hard-wood,  as  mahogany,  well- 
sea.soned;  straight-edges,  when  5  feet  long  and  upwards,  may  be  of  ribboii- 
sleel.  Wood  is  more  easily  kept  clean,  and  is  less  likely  to  soil  the  paper. 
Hard  rubber  also  answers  xcry  well. 

Straight-edges  should,  like  sqtiare  blades,  be  just  broad  and  thick  enough 
for  the  necessary  stiffness,  and  beveled  a  little  at  one  edge.  The  smallest 
may  be  9  or  10  inches  Umg,  'flinch  broad,  and  'k  inch  thick.  Clean  the 
.square  thoroughly  with  perfectly 
clean  tissue  paper  first,  and  after- 
wards with  clean  white  foolscap  [ 
paper  until  it  leaves  no  mark  on 
the  latter,  then  it  cannot  soil  the 
drawing  paper.  Always  clean  the 
T  and  set  square  as  above  described, 
and  there  will  be  no  reason  to 
mourn  over  soiled  drawings. 

Three  examples  shown  in  Fig.  10, 
of  straight-edges,  a,  is  a  plain  strip  ^j^,    ^^ 

of  .some  .suitaVjle  wood,  beech.. '^ofl  maple  or  pear-tree;  6,  is  edged  with  some 
harder  wood,,  such  as  maple  or  chern,-;  c,  is  glued  up  in  strips  and  edged 
with  ebony  or  hard  rubber. 

Triangles,  or  sei-squarcs,  as  they  are  sometimes  calletl,  should  be  barely 
^  inch  thick,  and  flat  on  the  edges,  to  wear  well.  They  should  be  right 
angled  one  of  them,  a,  {Fig.  1 1).  being  made  with  equal  .«;ide.s,  and  angles  of 
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43  tiegrees  each;  the  other.  /'.  with   angles  of  60  degrees  and  30  degrees. 


^eful 


laying  off  square 


The  former,  by  means  of  its  slant  side,  is  ver 
figures;  the  vertical  side,  loo,  saves  a  deal  of  shifting  of  the  T-square,  as. 
u  hen  the  horizontal  edge  is  applied  to  that  of  the  square,  short  perpendic- 
ular lines  maybe  drak\'n  by  the  upright  edge.  The  most  convenient  size  for 
general  use  measure  from  y  2  to  4  inches  on  the  side.  A  larger  size.  K  or  9 
inches  long  on  the  side,  is  convenient  for  use  in  making  large  scale  drawings. 
Applying  one  or  other  edge  of  the  triangle,  b,  to  the  square,  the  slant  side 
ives  at  once  the  boundaries  of  all  hexagonal  and  triangular  figures.  This 
riaugle  ma>'  be  of  two  si/.es,  5  inches  high  and  upward.s.  Of  the  two  set- 
squares,  the  second  is  the  more  convenient  for  general  use  in  drawing  per- 
pendiculars, as  it  is  larger  and  has  a  shorter  base  ;  and  is  more  easily 
handled.  Still  sharper  set-squares  are  sometimes  used,  also  compound  tri- 
angles, having  the  slant-edge  broken  into  two  lines  of  different  slopes.  The 
latter  are  not  to  be  recommended.  Circular  openings  are  sometimes  made 
in  the  Inxly  of  the  triangles  fur  facility  in  liandliug.  They  are  of  no  great 
use  in  that  respect,  but  they  allow  of  the  triangles  being  hung  up. 

Triangles  are  further  iisefu!  in  connection  with  each  other,  or  with  the 
straight-edge,  for  drawing  sliorl  parallels  and  perpendiculars  without  the 
use  of  the  T-square,  as  shall  he  exemplified  in  the  proper  place.  They 
may  be  made  of  almost  any  good  wood,  but  the  best  are  made  of  mahogany 
and  edged  with  ebon\  or  hard  rubber,  or  they  are  made  altogether  of  hard 
rubber,  and  when  made  of  the  latter  material,  they  may  be  left  thinner  than 
is  safe  to  leave  them  of  wood. 
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AN  expedition  sent  out  by  the  Bureau  of  Ktliiiology  for  ihe  puq>ose  of 
making  colleclioiis  to  illustrate  aboriginal  quarrying  and  mining  at 
the  Columbian  Exhibition,  has  just  returned  lo  Washington  with  a 
remarkable  and  most  interesting  assemblage  of  objects  secured. 
Among  these  objects  are  a  number  of  pipes  and  fragments  of  pipe-stone 
obtained  from  the  famous  pipe-stone  quarry  in  Southwestern  Minnesota, 
whence  the  Indians  of  North  America  have  got  tlie  nKiterial  for  their  pipes 
since  \ery  ancient  days,  long  Ijcfore  Cohiinbus  landed  on  this  continent. 

From  that  time  down  tf)  the  present  ihe  working  of  this  .same  mineral 
deposit  has  been  kept  up  continuously,  even  the  savage  Sioux  traveling  two 
hundred  miles  to  spend  a  month  at  the  quarry. 

For  centuries  the  place  was  regarded  as  sacred,  and  all  tribes  met  there, 
preserving  peace  religiously  while  on  the  spot.  For  miles  around  the  quarr>' 
the  plains  are  covered  with  the  rings  which  mark  the  sites  where  Indian 
lodges  were  once  established,  and  everywhere  are  .scattered  fragments  of 
pipe-stone  representing  the  waste  of  manufactiire.  This  material  seems  to 
have  been  selected  by  the  savages  because  of  its  beauty  and  softness  when 
fresh.  The  latter  quality  retiders  it  easy  to  carve,  while  sub.sequently  it 
V)econies  extremely  hard.  Us  color  is  an  exquisite  ■"Indian  red."  Much  of 
the  carving  work  done  on  the  pipes  is  of  highly  artistic  quality.  Some  of 
the  specimens  secured  by  Prof.  Holes,  who  made  the  collections  referred  to. 
would  do  credit  to  the  most  .skilled  workers  in  meerschaum. 

The  pipe-stone  deposit  described  is  the  only  one  of  its  kind  in  this  country. 
It  is  a  stratum  of  an  unu.sually  hard  red  clay,  the  edge  of  which  is  exposed 
along  the  side  of  a  hill.  At  the  beginning  there  could  liave  lieen  no  diffi- 
culty in  procuring  it  from  its  native  bed.  but  the  labor  of  quarrying  it  has 
become  ver\'  great,  owing  to  the  fact  that  the  edge  of  the  stratum  has  been 
removed,  and,  in  order  to  get  more,  it  is  necessary  lo  dig  down  through 
several  feet  of  quart/.ite.  The  stratum  being  horizontal,  the  slant  of  the 
hill  covering  it  makes  the  toil  incidental  to  working  the  quarry-  pi ogressivel y 
more  severe.  Pickaxe  and  shovel  are  the  implements  utilized  for  the  pur- 
po.se  by  the  Indians,  who  have  not  as  yet  learned  the  art  of  blasting. 

On  account  of  the  difficulties  attending  the  mining  of  the  pipe-stone,  it  is 
quite  a  precious  snb.stance,  a  i>iece  one  foot  square  being  worth  from  S'2  to 
$T,  in  the  crude.  The  stratum  described  is  about  twelve  inches  in  thickness 
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and  seems  to  be  evenly  oonliniious  for  ai 
hill.  However,  only  two  inches  of  this  thickness  is  of  good  quality,  being 
smooth  to  the  touch  and  free  from  grit.  Of  recent  years  the  Indians  have 
learned  how  to  inlay  the  pipes  with  silver  and  other  metals,  performing  this 
kind  of  work  in  a  manner  very  artistic.  They  do  all  the  pipe-making,  tht 
labor  involved  being  too  great  to  pay  the  white  man  for  his  time.  White 
people  buy  the  pipe-stone  and  make  many  other  articles  out  of  it  for  sale, 
from  a  complete  house  down  to  miniature  pieces  of  furniture  and  trinkets. 

The  fact  thai  this  pipe-stone  quarry  was  regarded  as  sacred  is  indicated 
by  extensive  pictographs  on  the  rocks  in  the  vicinity  of  certain  huge  IkuvI- 
ders  found  on  the  spot,  representing  aboriginal  gods  and  other  things  of 
religious  significance. 

Professor  Hohiies  also  visited  the  wonderful  prehistoric  copper  mines  of 
Isle  Royale.  in  the  northern  part  of  Lake  Superior,  The.se  were  worked 
lung  before  Columbus  was  born,  by  the  Indians,  who  procured  from  them 
metal  lor  their  implements  and  ornaments.  The  cojiper  occurs  there  in 
masses  of  the  pure  and  "native"  metal,  imbedded  in  the  volcanic  rocks,  and 
the  primitive  miners  were  accustomed  to  dig  it  out  with  no  betterlools  ihaji 
stone  sledges.  Although  the  i.sland  is  not  adapted  for  human  habitation, 
tribes  from  all  the  surrounding  country  gathered  there  in  ancient  times  for 
the  purpose  of  obtaining  the  precious  material.  In  order  to  find  it,  a  great 
deal  of  '  prospecting"  had  to  be  done,  and  thus  the  surface  of  the  hills  to- 
day are  everywhere  covered  with  old  pits  and  trenches,  partly  filled  up  and 
overgrown  with  pine  forests. 

In  these  ancient  holes  are  discovered  numerous  stone  implements  which 
lx*ar  the  marks  of  use  as  mining  tools.  So  thickly  are  such  rude  tools 
scattered  about  that  not  less  than  50,000  of  them  arc  to  be  seen  on  the  sur- 
face of  the  ground,  affording  an  illustration  of  the  extensive  character  of 
the  work  that  was  carried  on.  The  copper  was  something  found  in  masses 
so  big  that  they  could  not  be  removed,  and  many  such  gigantic  nuggets  of 
pure  metal  have  since  furnished  bonanzas  to  the  whites,  who  for  years  made 
a  business  of  exploring  the  old  workings  in  search  of  them.  One  nugget 
weighed  12,000  pounds,  and,  because  it  was  not  practicable  to  cut  it  up  or 
blast  it  into  pieces,  it  had  to  be  conveyed  bodily  to  the  lake  shore  and  carried 
away  in  a  vessel,  requiring  much  ingeimity  and  the  best  modern  appliances 
for  the  successful  accomplishment  of  the  task. 

When  the  Indians  came  across  such  a  mass  of  copper,  the  best  they  could 
do  wjis  to  V>reak  ofif  a  few  projecting  pieces  of  it.  The  business  of  prospect- 
ing for  such  abandoned  nuggets  was  finally  given  up  by  the  whites  becau.se 
they  ceased  to  find  enough  of  them  to  pay.  although  nujre  than  1,000  bits 
remain  untouched  l)y  them.  Afier  the  miners  of  antiquity  had  got  the 
copper,  they  hammered  it  intf»  tools  and  ornaments,  which  were  carried  into 
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all  parts  of  of  North  America  and  distributed  by  trade.  Such  articles,  for 
whicli  the  material  was  originally  obtained  from  Isle  Royale,  are  found  to- 
day in  mounds  and  grave-s  throughout  this  country.  This  exploration  by 
the  Bureau  of  HthnologA'  of  these  ^eat  prehistoric  workings  for  metal  is 
the  first  that  has  been  made,  and  the  results,  which  will  be  illustrated  by 
collections  exhibited  at  the  world's  fair,  throw  a  new  light  upon  the  aboriginal 
people  who  have  left  behind  them  proofs  of  such  gigantic  labors^. 

Considering  the  vast  extent  of  the  country  and  the  lack  of  but  the  most 
primitive  means  of  transportation,  it  is  certainly  astonishing  to  discover  how 
general  was  the  system  of  trade  existing  among  the  savage  tribes  of  North 
America  at  the  time  when  Columbus  landed.  The  pipes,  for  which  the 
material  was  procured  at  the  quarry  previously  described,  were  distributed 
by  barter  from  the  Atlantic  to  the  Pacific,  just  as  was  the  ca.se  with  the  copper 
ornaments  and  tools  got  from  the  mines  of  Isle  Royale.  It  was  nothing 
unusual  for  traders  to  journey  all  the  way  from  the  Gulf  of  Mexico  up  the 
valley  of  the  Mississippi  to  the  very  source  of  the  Father  of  Waters,  ex- 
changing goods  with  the  tribes  on  the  way.  Dried  moUusks  of  various 
edible  kinds  were  carried  far  into  the  interior,  as  well  as  marine  shells  for 
miney  and  orniiments,  to  be  disposed  of  in  return  for  skins  and  other  goods. 

Prof.  Holmes  on  his  recent  expedition  visited  a  prehistoric  quarry  in 
Arkansas  where  flint  for  flaking  into  tools  and  weapons  was  })rocured  oti  so 
extensive  a  scale  that  in  jilaces  the  hills  and  muunlains  have  been  actually 
remodeled  by  the  |iillings  and  trenchings.  From  one  hillside  it  is  esti- 
mated that  upwards  of  150,000  cubic  yards  of  flint  have  been  removed  and 
worked,  .\nother  locality  explored  in  Indian  Territory  yielded  for  the 
purposes  of  the  aborigines  a  chalky  kiiul  of  flint,  which  was  procured  in 
enornrous  quantities  for  making  large  implements,  such  as  hoes  and  other 
agricultural  tools,  and  also  knives  that  were  \  ery  long,  sknxler  and  thin.  It 
was  usual  to  select  the  pieces  of  best  quality  for  the  manufacture  of  knives, 
just  as  nowadays  the  finest  steel  is  employed  for  cutlery.  A  third  great 
quarry,  in  Ohio,  near  Newark,  worked  on  a  very  extensive  scale,  supplied  a 
beautiful  flint  of  fine  grain  for  arrow-points  and  .spear-heads.  It  furnished 
with  the.se  articles  an  extent  of  territory  equal  to  half  a  dozen  .stales,  and 
they  are  found  to-day  as  far  .smith  as  Tennessee  and  as  far  east  as  New  York. 
— Rene  Bache,  in  Pkiladi/phia  Item. 


NEW  ENGLAND  NEWS  AND  NOTES. 


I 


FIRST  of  all  in  interest  is  the  lockontand  strike,  or  the  failure  to  renew 
the  bill  of  prices,  whichever  characterization  one  may  give  it.  The 
end  is  practically  the  same  as  far  as  business  is  concerned — it  is  a  ces- 
sation of  labor.  As  this  is  written  there  is  no  change  of  any  conse- 
quence in  the  situation.  Neither  side  seems  likely  to  give  in.  and  there  seems 
to  be  a  disposition  to  prolong  it  on  the  part  of  some  of  the  manufacturers 
which  does  not  augur  %vell  for  a  settlement  this  fall.  However  that  maybe, 
the  number  of  idle  workmen  is  constantly  decreasing?,  and  before  many  more 
months  have  pa.s.sed  the  question  will  i>robably  .solve  itself  partially  by  a 
complete  change  of  location  on  the  part  of  a  large  part  of  the  workmen.  In 
Concord.  N.  H..  there  are  now  about  eighty  out  of  work,  where  there  were 
four  hundred  and  fifty.  It  is  reported  that  the  decrease  in  the  number  of 
idle  men  is  about  the  same  accordingly,  everywhere. 

An  adjourned  conference  was  held  in  Ht^ston,  Friday,  August  ig.  between 
the  executive  committees  of  the  Manufacturers'  Association  and  the  Cutters' 
National  I'nion.  The  first  offer  of  the  manufacturers  was  to  make  the  date 
of  the  expiration  of  the  bill  February  i  instead  of -lanuary  i,  but  the  Tnion 
declined  to  accept  it  as  modified.  After  a  discussion  of  the  various  phases 
of  the  situation.  President  Smith,  in  behalf  of  the  Cutters'  National  i'nion, 
submitted  the  following  proposition  as  a  basis  of  settlement: 

Hesoli'cd,  That  it  is  agreed  between  the  liranile  Manufacturers'  Association  and  the 
Granite  Cutters'  National  I'nion  that  alt  bills  of  prices  expire  on  March  l,  1895,  and  that 
any  grievance  that  may  arise  between  any  of  the  branches  shall  be  referred  to  tliree 
members  of  each  of  the  executive  commiUecs  of  the  associations,  and  if  they  cannot 
arrive  at  any  aKrecnienl  then  they  may  call  in  any  judge  ihej-  may  agree  upon,  am!  iheir 
decision  shall  be  finnl. 

That  was  rejected  by  the  manufacturers.  The  following  was  then  sub 
stituted  : 

Resolved,  That  it  is  agree<l  between  the  Granite  Manufacturers'  .\ssociation  .md  the 
Granite  Cutters'  National  I'nion  that  hills  of  prices  shall  lie  continued  for  a  period  of 
three  years  from  date  of  this  agreement,  and,  shall  either  party  desire  a  change,  thej' 
shall  give  at  least  three  months'  notice  before  such  changes  are  expected  or  asked  to  go 
into  operation. 

.\ny  changes  desire«l,  if  not  satisfactory  to  both  parties,  shall  he  laid  before  a  local 
tK>ardof  conciliation  consisting  of  three  from  each  party  interested,  and  if  it  cannot  be 
settled  hv  them    it  shall    be    referred   to  three    members  of  each  of  the  executive  com- 
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mittees  of  the  associations;  and  if  they  cannot  arrive  at  an  agreement  then  they  may 
each  select  a  disintercstefl  person  and  the  two  so  selected  to  retjuestthe  judj^es  of  the 
supreme  court  of  the  state  where  the  difficulty  arises  to  select  the  third,  and  tlicir  de- 
cision shall  be  final. 

Pending  such  arbitration,  the  Granite'Cutler*'  National  I'nion  agrees  that  its  mem- 
bers shall  not  strike  or  suspend  work,  and  the  Granite  Manufacturers"  Association  agrees 
that  its  members  cannot  lockout  their  workmen  or  suspend  business,  thus  avoiding  any 
possible  conflict  on  any  question  whatever. 

That  was  also  rejected.  It  was  then  the  manufacturers'  turn  to  introduce 
a  proposition  and  the  following  was  the  outcome : 

That  the  Manufacturers'  Association  sign  bills  with  the  Stone-Cutters'  National  Union 
for  a  term  of  years  to  terminate  Feb.  i,  1895.  The  stone-cutters  to  return  to  work  under 
the  ohl  bills  of  iS^i,  which  were  in  operation  at  the  time  of  the  suspension  of  business 
in  all  localities,  and  any  slight  changes  in  the  bills  to  be  agreed  upon  by  the  local  asso- 
ciation and  union. 

Should  either  party  desire   a  change  at  the  expiration  of  the  bill,  four  months'  notice 
to  be  given  by  either  party  previous  to  Feb.  i.     The  existing  bills  to  continue  from  year,l 
to  year,  notice  to  be  given  as  heretofore  provided.     The  number  of  apprentices  to  be  em- 
ployed sIihU  be  discretionary  with  the  employers,  and  no  discrimination  to  be  made  ^)e- 
twt-en  union  and  non-union  men. 

The  board  of  arbitration  to  cotisist  of  three  Irotn  each  executive  committee,  to  be  an 
appeal  board.  This  proposition  is  made  with  the  understanding  thai  the  same  is  to  be 
accepted  by  the  f»ranite-Cntters'  National  l^nion  committee  on  or  before  Aug.  25,  189a. 
Should  the  .ibove  proposition  not  be  accepted  on  or  before  that  date,  then  this  propo- 
sition is  withdrawn,  and  we  decline  to  have  any  further  conferences. 

The  proposition  was  not  accepted  August  25,  and  therefore  the  Union  is 
shut  out  from  any  further  conferences  in  the  matter. 

Thus  the  matter  .stands,  and  thus  it  seems  likely  to  slantl.  Meanwhile 
business  enterprises  languish,  and  the  outlook  for  additional  business  in 
such  a  town  as  Barre  is  not  l>right.  It  i^  impossible  to  call  in  additional 
capital  as  long  as  such  a  condition  of  things  in  the  chief  industry  exists; 
and  the  fact  remains  that  all  tnanner  of  business  of  other  sorts  is  long- 
ing for  the  war  to  close,  and  the  granite  men  go  to  work  again  as  of  yore. 

The  Sunapee,  N.  H.  Granite  Company  has  leased  its  quarries  to  Jonathan 
Keast  for  five  years,  and  Mr.  Keast  will  push  things  there  from  now  on. 

The  Blue  Mountain  Granite  Company  of  Vermont,  Alex  Cochran,  man- 
ager, is  doing  a  constantly  increasing  busine.ss  and  turning  out  a  fine  quality 
of  stone. 

The  Excelsior  Granite  Company  of  Montpelier,  \'t.,  is  making  a  uniqtie 
polislied  sphere  monument,  five  feet  in  diameter  at  the  base.  The  stone  in 
the  rough  weighs  twenty  tons,  and  is  for  parties  in  Norwich.  N.  Y. 

\  Portsmouth.  X.  H..  correspondent  says  that  G.  W.  Andrews,  the  con- 
tractor who  i>i  to  have  charge  of  the  new  breakwater  at  I^ittle   Harbor  has 
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rived,  and  work  will  be  pushed  as  rapidly  as  possible  on  the  improvements 
to  be  made  there.  The  sloop  United  States  has  been  moored  in  position, 
and  Uie  derricks  for  the  removal  of  the  stone  are  erected. 

The  apprentices  at  Barre  struck  about  the  middle  of  August,  the  difficully 
growing  out  of  the  employing  of  non-union  men  in  the  sheds  where  they 
worked.  Twelve  to  twenty  apprentices  resented  the  employment  of  non- 
union men,  Marr  &  C.ordon  sued  (Hit-  apprentice  for  damages,  but  it  has 
never  been  given  out  what  tliereault  was. 

C.  E.  TayTtor  &  Co.,  of  Barre.  announce  that  their  new  granite  shed  was 
ready  for  business  Aug.  29.  They  nude  announcement  some  time  ago  that 
they  should  make  individual  contracts  with  fifty  cutlers  if  the  trouble  was 
not  settled  on  that  date.  What  the  result  of  their  attempt  to  make  such 
contracts  hasn't  yet  been  reported. 

The  Barre  Manufacturing  Company  has  filed  articles  of  incorporation 
with  the  Secretary  of  State.  The  capital  stock  is  $10,000.  The  purpose 
of  the  organisation  is  to  secure  for  the  granite  indu.stry  of  \'ermont, 
adequate  representation  at  the  world's  fair. 

Holden's  soapstone  quarry  in  Perkinsville,  Vt..  is  to  be  re-opened  at  once. 
An  engine  and  derrick  were  put  up  there  the  last  week  in  August,  and  the 
work  of  excavation  is  going  on  now.  The  quarry  has  been  abandoned  and 
re-opened  a  good  many  times,  several  causes  having  contended  against  a 
successful  persecutiou  of  the  work  upon  it.  Probably  now  there  will  be  no 
drawback. 

The  granite  indu.stry  in  Windsor,  \'t.,  is  going  on  as  finely  asune  could 
reasonably  expect.  The  steep  road  up  the  mountain-side,  for  which  the 
town  contributed  a  number  of  Iniudred  dollars,  is  iiv  good  condition  for 
work.  At  the  quarry  itself,  the  blacksmith  shop  is  in  running  nrder,  and 
the  derrick  is  read)'  to  be  set  up.  But  the  season  has  gone  so  far  now, 
that  it  will  be  too  late  to  do  any  very  extensive  work  before  another  spring. 
probably. 

An  impression  has  got  abroad  that  the  architect  of  the  New  Hampshire 
world's  fair  buihling  was  not  a  native  of  New  Hampshire.  That  is  errone- 
ous. His  name  is  George  H.  Howe,  he  is  a  native  of  Concord,  where 
his  parents  still  reside  and  where  he  makes  his  home.  None  but  New 
Hampshire  architects  were  allowed  to  contest  for  the  hnnor  of  designing 
the  building. 

August  15,  C,  C.  Cheney,  secretary  of  the  New  England  Manufacturers' 
As.sociation,  sent  out  a  tabulated  series  of  figures  giving  the  status  of  the 
granite  lockout  as  far  as  the  New   England  Manufacturers'  were  concerned. 
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the  figures  being  furnished  b\  the  tTuunifacturers  themselves,  aud  showing 
the  number  of  men  at  work  at  that  time. 


JourucymtH— 

(rranite  Cutters. 
Apprentices  — 

Cutlers 

Painng — 

Cutters 

yu.irn,'inen 

Blacksmiths  . , . 

Others 


Total. 


65 


Saji   267 


841 


s     e     (^ 


1.569  448 


2      370 

199,1.696^ 

18;     260 

80^     700 


362'4,J40 


The  Concord  and  Montreal  railroad  ha.s  bttilt  a  new  passenger  station  at 
Lacouia,  N.  H.,l]ie  building  btinj^  dedicait-d  August  22.  The  general  style 
of  architecture  is  modern  English  with  a  modified  Romanesque  treatment. 
The  exterior  is  of  Milfortl,  Ma.ss.,  dark  pink  speckled  granite  and  the  trim- 
mings are  dark  red  freestone  from  Long  Meadow,  Conti.  The  main  features 
of  the  building,  are  the  port  cochere  at  the  entrance  aud  the  waiting-room 
or  rotunda,  open  to  the  roof  with  clear-story  windows  on  all  sides.  The 
floor  is  of  tile  aud  the  walls  are  finished  in  quartered  oak  to  ten  feet  above 
the  floor,  and  above  are  plastered  in  two  shades  of  chromes.  All  the  other 
rooms  are  oti  tlie  same  generous  scale,  and  the  entire  .structure  is  the  hand- 
somest station  but  one,  along  the  enlirt  line,  the  station  at  Concord  only 
being  better. 

Bradford  L-  Gilbert,  of  New  York,  was  the  architect,  and  S.  S.  Ordway  & 
Co.  of  Woburn,  Ma.ss,,  were  tlie  conlractors.  The  contract  was  signed  April 
2«.  1891,  and  ground  was  broken  June  10  of  the  same  year.  It  took  four- 
teen mouths  to  build,  and  the  whole  is  a  nunnumenl  to  the  pain.staking 
care  of  Nahum  Robinson  of  Concord,  suiJcriiUtudcnt  of  building  and  con- 
struction for  the  Concord  and  Montreal  road.  The  total  cost  was  from 
$50,000  to  $75,000. 

There  has  been  no  act  of  %iolence  in  any  of  the  New  England  towns 
where  the  lockout  aud  strike  has  prevailed  among  the  granite  workers.  Sat- 
urday night,  August  13.  the  stone  shed  of  John  Swenson  of  Concord,  N.  H.. 
was  entered  and  a  hammer  taken  with  which  the  corners  were  knocked  from 
a  hammered  monument  base,  a  polished  gable  die  and  a  polished  Gothic 
cup.  The  hammer  was  taken  from  the  firms  blacksmith  shop,  and  an 
entrance  was  efl'ected    through  a   rear   window.     The    local  manufacturers' 
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a^v.sociatioTl  offered  a  reward  of  $100  for  the  deteclion  of  the  criiiiiiial,  and 
that  was  supplemented  by  a  similar  reward  frum  each,  the  New  England 
Granite  Works  and  the  owner  of  the  sheds.  So  far.  no  clew  has  beeti  found. 
It  is  not  likely,  however,  that  an}-  of  the  locked-out  men  did  it,  for  they  are 
not  fighting  that  way  in  this  section  of  the  country.  Tliey  leave  that  tn 
Homestead  and  Buffalo  strikers:  while  here  they  intend  to  win  by  tiring 
the  manufacturers  out. 

The  Roxbury  Granite  Compauy  of  Roxbury,  X.  H..  is  developing  a  large 
business.  The  quarries  are  located  just  across  the  Roxbury  line  from  Keene. 
in  a  good  district  for  transportation.  The  company  is  now  employing  about 
forty-five  hands.  A  block  was  recently  quarried  which  was  seventy-eight 
feet  long,  seven  feet  two  inches  wide  and  four  feet  thick.  It  was  started 
Avith  small  wedges  and  split  as  straight  as  if  cut  with  a  saw.  It  is  without 
a  seam  or  a  stain,  and  weighs  two  hundred  and  twenty  tons. 

In  this  trouble  between  the  dealers  and  the  workmen  the  outside  public 
has  little  general  interest  beyond  the  fact  that  busine.ss  of  all  kinds  has  suf- 
fered to  a  great  extent.  The  only  thing  the  public  cares  is  that  all  sides 
have  fair  play.  For  that  reason  one  will  hear  the  men  who  are  uninterested 
in  either  side  of  the  case  say  that  it  should  not  be  deiried  the  firms  to  em- 
ploy non-union  men  or  auybody  they  can  get  and  then  on  the  other  hand 
they  will  say  that  all  firms  should  be  allowed  the  privilege  of  withdrawing 
from  the  as.sociattons  at  anytime  and  starting  bu.siness  for  themselves  as 
they  choose. 

Saturday,  Aug.  27,  it  was  announced  that  Barclay  Brothers,  one  of  the 
largest  firms  in  Barre,  had  withdrawn  from  the  association,  signed  the  bill 
and  would  set  forty  or  fifty  men  at  work  the  following  Monday.  The  ful 
lowing  Monday  came  and  with  it  the  antujuncenietit  that  an  injunction  had 
been  served  upon  the  firm,  forbidding  them  to  do  busine.ss  on  the  ground 
that  it  injured  the  business  of  other  firms.  So  far  as  that  goes  it  yet  re- 
mains to  be  determined,  hut  the  fact  remains  that  this  is  a  free  country  and 
the  a.ssociation  cannot  compel  any  firm  to  remain  in  it.  The  firm  gave  bonds 
and  will  fight  the  association  in  the  courts.  Thus  arises  another  intere.st- 
ing  question. 

A  cooperative  granite  company  with  a  capital  of  about  $20,000  has  been 
organized  in  Concord.  N.  H.  Some  of  the  stockholders  are  the  most  im- 
jwrtant  business  men  in  the  city,  and  ever>'  dollar  of  the  stock  has  been 
taken.  September  2,  the  stockholders  met  for  temporary  organization  and 
work  will  begin  at  once. 


Dautel  and  John  Prasier,  who  have  been  in  the  granite  busines.s  at  Concord. 
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have  dissolved  partnership.     Datiiv  1  has  gone  to  work  for  John  Swen&oii 
and  Jolin  continues  the  business  alone. 

W.  H.  Perry,  of  Concord.  N.  H..  the  man  who  withdrew  from  the  local 
manufacturers'  association  and  went  to  work,  has  increased  his  business 
largely.  He  is  now  employing  between  forty  and  fifty  hands,  and  is  run 
ning  two  fires.  Another  fire  will  "Ire  started  soon  and  the  force  of  hands 
still  further  increased.  He  is,  at  this  writing,  setting  the  bed  for  a  new  one 
hundred  hor.se  power  engfine  and  boiler  to  furnish  additional  power  for  pol- 
ishing. The  great  drawback  in  Concord  now'  is  lack  of  polishing  facilities. 
After  this  new  engine  is  in  he  will  be  ready  to  furTiish  power  for  all  who 
come. 

Mr.  Perry  is  going  to  lest  the  validity  of  some  of  his  monument  design 
patents  in  the  courts  this  month.  John  Flood,  a  manufacturer  of  West 
Concord,  has  been  using  the  designs  without  authority.  Mr.  Perry  pro- 
poses to  have  the  question  settled  once  for  all  as  to  whether  a  patent  is 
valid.     (.Tood  counsel  has  been  engaged  and  the  fight  will  be  a  test  question. 

Another  thing  Mr.  Perr>-  is  now  interested  in  is  a  new  sliding  bicycle  seat, 
his  own  invention,  which  seems  to  meet  the  difficulty  of  up  and  down  hill 
riding. 

To  a  representative  of  Stonk  Mr.  Perr>'  said  that  he  was  in  business  for 
Perr>'  and  not  for  the  as.sociation.     Hence  his  withdrawal. 


THIvS  IS  A  FREE  COUNTRY. 

There  are  certain  things  the  labor  organ i/.ations  must  learn.  The  first  is 
that  they  cannot  succeed  in  the  absence  of  the  support  of  public  opinion. 
With  this  support  they  may  not  always  succeed,  but  without  it,  victon,-  is 
utterly  impo.ssible.  The  next  fact  to  be  borne  in  mind,  is  that  public  opin- 
ion in  the  United  States  will  never  countenance  the  invasion  of  personal 
liberty.  With  us.  each  individual  who  has  not  by  his  crimes  against  society 
brought  about  his  imprisonment,  is  a  freeman,  and  as  such  is  not  only  en- 
titled to  the  protection  of  the  laws,  but  also  has  the  right,  so  long  as  he 
breaks  no  legal  statute  or  ordinance,  to  employ  his  time  and  energies  in  such 
manner  and  under  such  conditions  as  he  may  see  fit.  Of  the  18,000,000  or 
20.000.000  of  workers  in  the  lUiited  States  properly  not  1,000,000  are  definitely 
affiliated  with  labor  organizations,  and  even  if  99  out  of  100  of  our  citizens 
were  so  affiliated,  they  would  have  no  right  to  lawlessly  impose  their  will 
upon  the  hundredth  man. — Boston  Hnald. 
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TIIK  photographic  print  shows  a  inatitel  from  the  ?Veiich  chateau  at 
Ulois.  This  chateau  was  built  during  tlie  time  ot  Francis  I.  A  view 
of  the  exterior  stairway  was  given  in  the  last  number  of  Stonk. 
This  work  shows  the  liest  of  the  early  renaissance.  It  is  the  style 
which  is  being  studied  and  copied  by  many  of  the  architects  of  this  couulry 
at  the  present  time.  Yet  it  is  sad  to  think  that  we  may  not  expect  to  equal, 
say  nothing  of  surpassing  the  renaissance  work  of  this  period.  At  most, 
11  that  we  can  expect  is  to  have  indifferent  copies.  We,  as  proud  Ameri- 
cans, who  believe  that  we  can  do  anything  and  everything  a  little  better 
than  nio.'it  any  one  else,  arc  slow  to  acknowledge  a  statement  of  this  kind. 
Yet  there  is  everj*  reason  why  this  statement  should  be  true  and  no  reason 
why  it  should  be  contradicted.  It  is  ouly  a  few  years  ago  that  our  architects 
were  for  the  most  part  blindly  and  mechanically  copying  romanesque  forms. 
Now  the  same  architects,  with  an  ease,  a  glibness,  a  flippancy,  turn  round 
and  at  once  are  renaissance  architects.  Tliey  talk  to  the  public  about  the 
present  popularity  of  the  renaissance  style.  They  design  in  that  style,  and, 
rith  the  assistance  of  their  draftsmen,  make  copies  in  renaissance  detail, 
id  we  have  at  the  present  time,  a  well  developed  case  of  renaissance  fever 
In  America.  However,  this  is  an  architectural  disea.se  which  is  not  con- 
tagious, it  is  sad  to  relate.  Well  developed  renaissance  forms  are  not  readily 
absorbed  nor  in  new  work  do  they  readily  show  themselves.  We  are  en- 
gaged in  blind,  unskillful  and  unhappy  representations  of  early  renais.sance 
work.  As  said  before,  this  task  accordiug  to  present  methods,  is  popular. 
We  do  not  start  in  right.  We  commence  at  the  end  rather  than  the  begin- 
ning. We  take  the  work  which  these  people  have  done,  its  results,  and 
study  and  adapt  them  directly.  We  do  not  consider  the  conditions 
which  gave  these  results  birth  ;  we  do  not  consider  the  history*  which 
developed  them,  nor  the  experience  of  the  people  who  have  had  to  do  with 
them.  The  men  who  did  this  work  were  trained  through  generations  of 
experience.  They  were  surrounded  with  the  best  of  examples,  the  best  of 
inspiration,  and  what  is  more,  they  had  little  more  than  the  work  in  hand  to 
engross  their  attention,  at  the  same  time  there  was  a  division  of  work.  The 
architect  was  not  the  decorator ;  he  was  not  responsible  for  all  of  the  bits 
of  sculptural  work  or  di.stinctive  detail  which  had  to  do  with  the  comple- 
tion of  the  building.  He  designed  the  mass  and  controlled  the  forms  to 
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that  extent,  making  his  drawings  as  to  the  outlines  of  liis  mouldings,  and 
general  designs  of  decoration.  For  instance,  in  this  mantel  it  was  never  in 
doubt  in  the  original  drawings  that  there  was  to  be  a  band  of  decorative 
work  immcdJalely  over  the  fireplace  opening.  Al.st>  that  the  panels  of  the 
pilasters  were  to  be  sculptured,  and  furthermore  that  the  large  panels  in 
the  center  of  the  fireplace  were  to  have  important  bits  of  decorative  work, 
«ven  if  the  drawing  did  not  necessarily  suggest  the  distinct  forms.  It  was 
here  that  the  sculptor  came  in  and  modeled  his  work  in  all  probabilitj-  first 
in  clay,  and  then  cut  it  in  the  stone.  The  stone  was  set  up  in  blocks  with- 
out their  niouldings.  or  any  suggestion  other  than  in  block  form,  as  to  the 
character  of  the  work  to  be  done.  It  is  easy  to  see  that  under  such  circum- 
stances the  sculptors  and  decorators  had  great  freedom.  Eveu  mouldings 
could  be  changed,  or  if  they  thought  desirable  certain  mouldings  could  be 
left  out.  and  in  many  ways  the  general  features  of  the  design  changed  in 
keeping  with  the  leisurely,  sincere  work  which  was  done  in  connection  with 
the  strictly  decorative  part  of  the  work.  This  was  the  method.  It  was  the 
plan  of  doing  the  work.  There  was  required  in  the  first  place,  an  archi- 
tect. One  who  was  familiar  with  the  work  of  the  time  and  history  of  that 
which  had  gone  before;  a  man  full  of  the  artistic  instinct,  yet  willing  to  con- 
sult with  and  be  influenced  by  artists,  who  gave  their  particular  time  and 
attention  to  detail.  The  sculptor  was  the  one  who  had  a  knowledge  of 
architectural  composition  and  the  definite  relation  which  existed  between 
the  work  of  the  decorator  and  that  of  the  architect.  He  assumed  measur- 
ably the  same  position  with  respect  to  the  architect  that  the  architect  did 
with  him.  This  is  another  detail  or  method  leading  to  good  results,  yet  it 
is  not  all.  These  men  came  along  after  the  decline  of  the  Gothic  architec- 
ture. They  were  influenced  by  its  exuberajice,  its  freedom  and  its  brilliancy. 
They  and  their  ancestors  were  a  part  of  it.  They  were  the  exponents  of 
this  kind  of  work.  They  had  made  it.  They  understood  it  in  all  its  detail. 
In  changing  over  from  the  period  of  the  Gothic  architecture  to  that  of  the 
early  renais.sance,  they  were  full  of  the  architectural  spirit,  full  of  the  train- 
ing and  tradition  which  has  developed  this  florid  architecture,  and  in  bring- 
ing themselves  under  the  influence  of  the  early  Roman  decorative  forms, 
they  had  not  alone  this  knowledge  and  the  experience  of  centuries  before 
them,  but  they  had  the  spirit  and  the  life  of  the  Gothic  architecture  to 
unite  with  it  and  the  result  is  what  we  see.  The.se  men  had  been  boni  and 
bred  to  artistic  work  through  the  centuries  which  had  juissed.  It  was  not 
merely  a  part  of  their  lives,  it  was  their  lives.  They  lived  for  it ;  to  create  ; 
through  generations  they  trausmittted  the  interest  and  knowledge  which 
niinle  true  artists.  The  work  of  this  time  and  the  centuries  which  had 
gone  before  was  all  beautiful.  In  viewing  the  architecture  from  the  thir- 
teenth well  into  the  sixteenth  century,  there  was  nothing  which  was  gross 
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OT  ugly  or  comuion.  All  the  work  that  was  done  was  essentially  beautiful. 
It  was  refined.  The  artists  who  were  educated  under  this  influence  could 
not  go  astray.  They  had  no  precedent  for  ugly  things.  Beauty  was  com- 
mon. It  was  before  them  all  the  time.  Furthermore,  they  were  not  ambi- 
tious to  change.  The  Romanesque  architecture  as  we  know,  went  through 
the  eleventh  and  twelfth  centuries.  Three  hundred  years  were  given  to  the 
development  of  the  Gothic  architecture.  The  field  of  Gothic  architecture 
having  been  exhausted  as  it  would  appear,  they  moved  slowly  into  the 
revival  of  the  old  Roman  forms,  and  we  have  the  renaissance.  All  of  the.se 
changes  were  made  gradually  and  .slowly  ajid  under  the  surroundings  of 
nothing  that  was  ugly,  nothing  that  was  common.  All  that  was  beautiful, 
chaste,' artistic.  There  was  no  chance  to  go  wrong.  There  was  the  trainitig 
of  the  minds  and  that  which  guided  the  hand.  Have  we  such  schools  now? 
Have  we  such  surraundings  ?  Have  we  generations  of  unbroken  .success 
to  guide  us  .* 

In  France  to-day,  the  modern  work  i.%  far  from  satisfactory.  There  is 
always  a  refinement  of  detail,  a  delicacy  in  execution.  We  never  find  any- 
thing that  is  clumsy  and  rarely  that  which  is  ugly.  However,  there  is  a 
lack  of  the  old  spirit  which  develops  this  high  class-work.  The  architects 
and  arti.sts  of  the  present  time  in  France,  are  working  in  a  different  school, 
which  it  is  evident  to  those  who  look,  is  inferior  to  those  of  the  times  of 
the  early  renaissance.  The  French  renaissance  of  to-day  is  another  archi- 
tecture. It  is  bom  of  a  different  spirit.  It  is  surrounded  by  formula,  rules, 
regulations.  Enthusiasm  is  hampered.  The  foundation  of  the  school  i.s 
tradition.  They  see  nothing  ahead  of  them,  hence,  while  the  work  alwaj'S 
has  good  proportion,  good  form,  well  executed  detail,  there  is  little  of  it 
which  has  that  fine  exuberant,  aggressive  character  which  belongs  to  the 
period  of  Francis  I,  and  that  which  came  immediately  after. 

The  architectural  outlook  in  America  is  not  encouraging.  We  u ndertake 
to  do  too  much.  All  of  our  undertakings  are  full  of  assurance.  We  are 
for  the  most  part,  without  knowledge  of  architectural  detail,  architectural 
forms  or  general  composition.  We  are  confident,  aggre.ssive,  and  withal  (juite 
crude.  This  is  a  gloomy  view  of  our  architectural  status.  Possibly  through 
it  .some  one  may  be  led  to  realize  our  true  situation  and  commence  with  the 
foundation  principles  and  work  up  from  it. 

Lotiis  H.  Gibsati. 


CHARLES  A.  PFHIFFER. 

CHAS.  A.  PFHIFFER.  the  subject  of  our  frontispiece,  was  born  iu 
Signiaringen,  Hohenzollem,  Germany,  Dec.  19.  1844,  and  is  therefore 
at  present  in  bis  forty-eighth  year.  Four  years  after  his  birth 
his  father  emigrated  to  America,  and  a  year  later  his  mother  followed, 
taking  her  sou  with  her.  His  father  was  a  practical  stone-cutter,  at  which 
trade  he  readily  found  employment  in  New  York,  Philadelphia  and  Chicago, 
respectively,  in  which  cities  the  son  was  given  the  benefits  of  a  common 
school  education.  While  yet  a  mere  lad  he  assisted  his  father  in  his  labors 
and  the  thorough  methods  acquired  by  the  father  in  the  mother  country 
were  gradually  instilled  into  the  mind  of  youug  Pfeiffer,  who  was  also  taught 
how  to  sketch  and  draw,  to  estimate  on  cut-stone  work  and  prepare  himself 
generally  for  the  requirements  of  the  trade  he  had  adopted.  Having  acquired 
a  thorough  common  school  education,  he  entered  a  commercial  college  at- 
tending evening  sessions.  At  the  age  of  24  he  became  his  father's  associate 
in  the  business  which  had  been  established  eight  years  before,  and  the  firm 
name  was  changed  to  J.  Pfeiffer  Hi  Son,  under  M'hich  title  it  was  conducted 
until  1881,  when  it  was  incorporated  under  the  laws  of  Missouri  as  the 
Pfeiffer  Stone  Co.,  of  which  Charles  A.  is  president,  with  headquarters  at 
St.  Joseph,  Mo.  At  the  annual  meeting  of  the  Missouri  Valley  Cut-Stone 
Contractors'  and  Quarr^'men's  Association,  held  at  Kansas  City,  Mo.,  Jan.  26, 
1S92,  Mr.  Pfeiffer  was  elected  its  president  and  was  delegated  to  attend  the 
convention  of  the  Ohio  \'alley  Association  for  the  purpose  of  effecting 
relations  insuring  a  uniformity  of  action  relative  to  issues  affecting  cut- 
stone  contractors  generally  and  tho,se  of  the  Ohio  and  Mis.'^ouri  valleys 
particularly.     This  lie  accomplished  to  the  .satisfaction  of  both  organizations. 


APPARATUS  FOR   DI:Tp:rMINING  the  WEAR  ON  PAVING  MA- 
TERIALS. 

AN  apparatus  is  iu  use  at  the  government  testing  station  at  Charlotteu- 
burg,  Berlin,  employed  to  determine  the  wear  on  paving  and  flooriug 
materials,  which  as  described  in  \\\\t  Zeits'hrift fuer  Tratisportwescn  and Stras- 
sendiiu,  consists  in  substance  of  a  horizontal  cast-iron  disk  of  about  31  inches 
diameter,  which  is  dri\'en  by  a  bevel  gear  making  22  revolutions  per  min- 
ute. The  revolutions  are  registered  by  an  apparatus  in  connection  with  it, 
which  strikes  a  gong  at  the  completion  of  each  twenty-second  revolution. 
Vhen  h^  ounce  of  powdered  Naxos  powdered  pumice  is  spread  on  the  disk 
immediately  in  front  of  testing-piece  in  such  a  way  that  the  whole  amount 
of  powder  must  pass  the  sample.  This  is  pressed  against  the  disk  by  a 
one-armed  lever  weighted  with  66  pounds,  so  that  a  smooth  surface  of 
nearly  8  square  inches  is  exposed  to  the  grinding  process.  After  1 10  rev- 
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olutions  are  completed,  luotion  is  suspeiuled  and  the  previout»ly  weighed 
testing  piece,  after  being  carefully  dusted  with  a  brush,  is  weighed  over 
again.  Then  the  sum  of  the  different  losses  by  wear,  divided  by  the 
specific  weight  of  the  respective  uiaterial,  will  give  the  auiouiU  of  wear  in 
cubic  centimeters. 


UNIQUE  MONUMENTS. 

N  nearly  ever>'  cemetery  of  any  importance,"  remarked  a  well-known 

vault  and  monument  builder  to  a  New  York  Commercial  Advertiser 
man,  "there  are  two  or  three  memorials  to  the  departed  that  are  eccen- 
tric in  design  and  remarkable  in  construction.  Strange  to  .sa)',  they  are  in- 
variably erected  by  women,  who  seem  to  think  they  are  honoring  the  de- 
ceased by  embalming  his  or  her  principal  characteristics  in  stone  or  marble. 
One  of  the  most  prominent  examples  of  this  peculiarity  can  be  found  down 
on  Staten  Island.  Some  time  ago,  a  vvell-know'n  broker  died  suddenly  at 
liis  country  place  frotn  over-exerci.se.  His  reigning  passion  during  life  was 
love  of  athletic  sports,  and  he  himself  was  a  frequent  prize-winner  in  various 
amateur  contests.  After  be  had  been  laid  at  rest,  his  widow  went  to  a  New 
York  architect,  and  submitted  one  of  the  t^jost  remarkable  ideas  for  a  mauso- 
leum that  ever  emanated  from  a  human  brain.  It  was  to  be  built  of  white 
marble,  and  every  variety  of  gymnasium  iuipleiueuts,  from  dumb  bells  to 
Indian  clubs,  wajslobe  reproduced  upon  it  in  ba.s-relief.  Despite  the  objec- 
tions of  the  other- relatives  that  mausoleum  was  erected,  and  fills  the  visitors 
to  the  graveyard  wherein  it  stands,  with  awe  and  wonder.  In  otie  of  the 
Boston  cemeteries  there  is  a  reproduction  of  an  old-time  whaling  vessel  done 
in  stone  and  iron  work,  which  was  placed  over  the  remains  of  a  departed 
sea  captain  ljy  his  sorrowing  relict.  A  granite  tile  tops  the  gra^e  of  a  St. 
Louis  hatter,  and  a  pair  of  marble  boxing  gloves  adorn  the  lumb  of  an  old- 
time  New  Orleans  prize-fighter.  The  oddest  monument  that  I  ha\'e  ever 
seen  personally,  stands  in  the  church  of  St.  Xavier's,  London.  It  has  been 
there  for  aco  years,  and  preserves  the  memory  of  a  certain  Dr.  Taylor,  who 
was  famous  for  his  pills.  It  represents  that  gentleman  in  a  reclining  atti- 
tude with  an  expression  ol  tleep  reflection  on  his  features,  and  in  one  hand 
he  holds  a  scroll  bearing  a  most  enthusiastic  eulogy  of  the  pills  before  men- 
tioned. As  it  stands  near  the  pulpit  where  the  congregation  could  not 
help  seeing  it,  it  must  have  been  a  very  valuable  advertisement  for  the 
doctor's  successors." 


A  ROCKING  STONE. 


THERE  is  a  rocking  stone  in  Bronx  Park,  says  the  New  York  Sun,  that 
is  worth  looking  at.     To  reach  it  the  best  way  is,  perhaps,  to  go  out  on 

the  horse  cars  of  the  West  Farms  line,  getting  off  at  the  lower  end  of 
the  reservation,  for  it  does  not  look  much  like  a  park  just  there  at  present, 
and  following  the  road  that  enters  it  for  a  quarter  of  a  mile  or  thereabout, 
when  the  stone  will  be  plainly  seen  on  a  rise  of  ground  to  the  left.  It  is  a 
sturdy  bowlder  wuth  a  rough  measurement  of  something  like  lo  feet  by  S  in 
length  and  breadth,  and  a  height  that  will  average  not  far  from  six  feet,  one 
jag  of  it  having  an  altitude  of  about  7  feet.  The  material  is  of  quartz  with 
a  little  mica  and  feldspat  in  it,  no  such  amount  as  is  found  in  the  gneiss  and 
coarse  granite  of  the  neighborhood,  so  it  is  obviously  not  related  to  them. 
In  spite  of  the  lichen  and  the  weathering,  it  is  evident  that  the  bowlder  was 
once  white.  It  would  pass  for  a  pretty  good  lump  of  stone  anywhere,  in  a 
region  where  bowlders  were  not  too  numerous  and  formida1)le — there  are  a 
few  in  the  White  Mountains  and  on  Long  Island  that  beat  it — but  it  is  sel- 
dom thai  one  finds  a  stone  that  stands  on  a  point  so  nicely  adjusted  as  this, 
for  it  can  be  moved  by  a  single  hand.  Though  it  weighs  about  fifteen  tons 
it  can  be  rocked  by  a  man  of  ordinary  strength,  or  by  a  couple  of  enterpris- 
ing boys.  A  party  of  excursionists  of  a  scientific  tendency  visited  it  the 
other  day,  and  it  was  then  moved  without  difficulty  with  half  a  dozen  boys 
sitting  on  its  top.  The  width  of  its  swing  is  not  conspicuous,  however,  and 
would  not  be  seen  across  the  field.     It  is  perhaps  three  inches. 

In  order  to  swing  at  all  it  has  to  rest  on  a  point,  on  a  bed  of  solid  stone, 
and  while  this  point  is  rather  blunt,  it  suffices  to  give  it  top-heaviness  with- 
out imperiling  its  stability.  Its  platform  is  a  smooth  expan.se  of  gneiss, 
such  as  is  characteristic  of  the  upper  part  of  Manhattan  Island  and  the  hills 
for  some  distance  to  the  north  of  it.  It  is  apparent  to  the  careless  observer 
that  the  swinging  stone  does  not  have  any  relation  to  that  which  it  stands 
on.  How,  then,  did  it  get  there  ?  It  came  down  in  the  ice.  thou.'^ands  of 
years  ago.  It  is  a  part  of  the  drift  of  the  vast  glacier  that  overwhelmed  all 
of  North  America  above  us,  and  that  went  grinding  ami  tearing  its  wa>'  south- 
ward, breaking  off  the  lops  of  the  hills  along  its  route  and  paring  down 
what  were  the  noblest  mountains  in  the  northeni  half  ofour  continent — the 
Laurentians,  namely — to  mere  highlands  of  a  thoii.sand  feet  or  so.  This 
glacier,  caused  by  the  inten.se  cold  of  a  long  .series  of  winters,  that,  in  turn, 
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Wire  due  to  perturbations  in  the  earth's  orbit,  rested  part  of  its  foot  on  the 
site  of  the  New  York  City  Hall  less  than  a  hundred  thousand  3'ears  ago. 
What  kind  of  a  country  it  was  around  here  just  before  the  ice  got  in,  the 
geologists  are  trying  to  find  out,  but  it  is  almost  certain  that  there  were 
men  here,  and  if  the  supposed  discoveryr  of  stone  coins  and  statuettes  in  the 
glacial  drift  of  Brooklyn  count  for  anything,  there  were  men  not  far  behind 
those  of  the  lieginning  of  the  Christian  era  in  intelligence.  The  earth  and 
sand  and  bowlders  that  the  ice  stream  tore  and  wore  from  the  mountains  it 
dumped  into  the  sea  at  this  point,  for  Long  Island  is  the  terminal  moraine 
of  the  glacier,  and  the  coast  Hue.  that  is  denoted  in  shallow  water  for  a  few 
miles  out  to  sea,  drops  suddenly  into  deep  water  at  the  point  where  the  ice 
came  to  an  end. 

The  rocking  stone  may  have  come  down  from  the  Hudson  Highlands,  or 
the  Adirondacks^  or  the  almost  obliterated  Laurentians.  It  may  have  been 
bedded  in  the  frozen  mass  that  moved  southward  at  the  rate  of  a  foot  or  two 
a  day.  or  it  may  be  the  mere  kernel  of  a  huge  block  that  was  rubbed  along 
the  rocks  in  the  resistless  march  of  the  glacier.  The  ice  that  encompassed  it, 
and  that  had  an  under  surface  that  cut  like  a  lapidary's  wheel,  smoothed  the 
gneiss  pedestal  that  it  stands  on,  though  it  has  long  since  been  roughened 
by  the  elements  and  overlaid  with  vegetable  mold,  so  that  the  old  scratches 
like  those  found  near  Boston  in  the  drift,  and  on  the  Catskills.  and  the  Pal- 
isades in  the  solid  rock  have  disappeared.  It  is  a  firm  ledge  of  gneiss,  thinly 
sprinkled  with  garnets,  one  or  two  large  ones  being  imbedded  near  the  rock- 
ing stone.  Other  evidences  of  ice  action  are  found  in  Central  Park,  where 
the  ledges  are  rounded  into  "sheep  backs."  Respectaljle  hills  may  have 
stood  here  once. 

In  Europe  the  carrying  power  of  the  ice  has  been  illustrated  in  many  ways. 
One  bowlder  was  traced  to  its  parent  mountain  in  Norway,  600  miles  to  the 
northward.  The  geologist  Dana,  mentions  a  European  bowlder,  but  does 
not  give  its  locality,  that  is  as  large  as  a  good-sized  house,  a  stone  measuring 
40  by  50  by  100  feet.  Bradford.  Mass..  has  one  of  1.250  tons.  These  bowl- 
ders crossed  hills  and  mountains  without  regard  to  their  slope  and  steepness,, 
and  out  of  the  millions  of  them  that  have  been  scattered  over  the  land,  it  is 
perhaps,  not  surprising  that  a  few  here  and  there  should  liave  lodged  in  such 
a  position  that  they  may  be  moved  without  upsetting.  The  rocking  stone 
near  Pigeon  Cove,  Mass.,  is  one  of  the  most  delicately  adjusted  in  the  coun- 
try. The  one  in  the  Garden  of  the  Gods,  near  Manitou.  Colo.,  that  looks 
like  atop  spinning,  is  not  a  glacial  product,  but  owes  its  shape  and  its  bal- 
ance to  the  crund>lingavvay  of  sandstone  that  forms  its  base. 

There  is  a  famous  counterpart  of  the  Bron.x  curiosity  in  Trereen  Dinas, 
Cornwall,  Eng..  where  it  is  known  as  the  "logaii  stone.  "  or  "lodging  stone." 
A  British  revenue  officer  forced  it  from  its  base  in  the  early  part  of  this. 
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century  in  order  to  disprove  a  local  superstition  that  it  could  never  be  moved 

except  by  supernatural  means.  The  lieutenant  used  crowbars.  He  showed 
that  it  could  be  upset,  to  be  sure,  but  the  people  of  the  surrounding  country 
were  so  angry  about  it  that  the  Lords  of  the  Admiralty  were  constrained  to 
advance  enough  money  to  rig  an  apparatus,  hire  men,  and  have  it  set  in 
place  again.  It  was  believed  that  children  could  be  cured  of  certain  dis- 
eases by  putting  them  on  the  logan  stone  and  rocking  them,  but  after  the 
stone  had  been  tipped  over  the  charm  was  broken  and  has  never  been 
restored.     Mason,  in  the  old  tragedy  of  "Caractacus,"  refers  to  the  stone  :    ' 

Behold  yon  huge 

.\iul  unhewn  sphere  of  living  adamant. 

Which,  poised  by  magic,  rests  ils  central  weight 

On  yonder  pointed  rock.     Firm  as  it  seems  to  stand. 

Such  i.s  the  strange  and  virtuous  pn>perty. 

It  moves,  ohsequious,  to  the  gentlest  touch 

Of  him  whose  breath  is  pure;  hut,  to  a  traitor, 

Though  even  a  giant's  prowess  nerved  his  arm. 

It  stands  as  fixed  as  Snowdon. 
With  respect  to  the  bowlder  in  Bronx  Park,  it  does  not  .seem  necessary  to 
have  a  certificate  from  a  Sunday-school  in  order  to  move  it.     An  Alderman 
tipped  it  once. 


LARGE  BLOCK  OF  ASPHALTUM. 

THERE  was  recently  transported  from  the  mine  of  the  Santa  Barbara 
Asphalt  Co.  of  La  Patera,  California,  a  large  block  of  asphaltum  weigh- 
ing as  it  was  takeu  from  the  mine,  some  two  and  one-half  tons,  and 
believed  to  be  the  largest  block  of  asphaltum  ever  mined  in  one  mass.  The 
mine  in  question  has  only  been  opened  about  one  year.  Though  chiefly 
used,  as  is  well-known,  for  street  paving,  its  employment  is  increasing  for 
other  purpo-ses,  large  quantities  being  now  consumed  in  making  floors  for 
warehouses,  cellars,  wineries,  breweries,  etc.,  as  it  renders  floors  absoltitely 
water-tight,  besides  being  affected  by  acids  or  gases.  Eor  lining  dams,  levees, 
and  reservoirs,  a  thin  coat  of  the  article  put  on  in  a  melted  state  presents  a 
permanent  water-tight  surface;prevenling  loss  by  seepage,  even  when  backed 
by  only  an  earth  embankment.  It  is  claimed  to  make  conduits  of  wood  al- 
most if  not  quite  as  durable  as  iron. 


A  GREAT  MARBLE  CAVE. 


THHRii  is  in  the  deepest  fastnesses  of  the  Ozark  mountains,  eighteen 
miles  southeast  of  Galena,  Mo.,  what  is,  perhaps,  the  greatest  and 
most  wonderful  formation  in  the  world.  The  famous  Mammoth 
Cave,  of  Kentucky,  has  long  been  looked  upon  as  the  greatest  marvel 
of  the  kind  in  the  world,  but  its  greatest  depth  is  only  nine  miles  from  the 
entrance.  Hidden  away  in  the  Ozarks  is  a  cavern  which  extends  over  thirty 
miles,  and  has  ramifications  which,  when  fully  explored,  will  undoubtedly 
show  cavernous  chambers  and  openings  extending  more  than  three  hundred 
miles. 

The  existence  of  this  cave  has  been  known  for  about  ten  years,  and  its 
position  makes  it  so  difficult  of  access  that  no  exploration  has  ever  been 
made  which  will  tell  of  half  of  the  wonders  to  be  seen  in  the  underground 
palace.  The  interior  of  the  cave  is  lined  throughout  with  the  purest  white 
marble  and  variegated  onyx.  Stalagmites  and  stalactites  adorn  the  walls 
and  tops  and  bottom  of  these  magnificent  rooms,  with  fantastic  forms  and 
odd  shapes  which  give  to  the  whole  an  air  of  some  olde:i  palace.  These 
formations  are  of  all  shades,  from  the  purest  translucent  pearl  to  the  dead 
white  of  marble  and  the  striped  blacks  ^nd  browns  of  onyx. 

Occasionally  has  come  from  Stone  county  to  the  outer  world  some  tale  of 
the  w  onderful  marble  cave,  and  these  stones  were  of  such  fantastic  depiction 
that  they  were  treated  with  disrespect,  and  the  otie  who  told  his  tale  was  re- 
ceived with  an  indulgent  smile.  So  persistent,  however,  has  become  the 
story,  always  with  the  same  strange  conceit  of  formation,  that  it  was  deter- 
mined to  make  an  exploratioti  of  the  cavern  as  fully  as  the  nature  of  things 
would  permit.  An  exploring  party  left  Galena  for  the  purpose  of  .seeing 
those  wonderful  things  .so  often  talked  about.  It  was  with  a  feeling  of  awe 
that  the  parly  returned  to  tell  of  the  beauties  and  wonders  of  that  mighty 
cavern. 

Deep  in  the  heart  of  Wilderness  ridge,  the  highest  peak  of  that  highest 
ridge  of  the  O/.ark  mounlaitis  is  Roark  peak.  On  the  extreme  summit  of 
this  elevated  peak  is  an  immense,  crater-like  depression,  extending  almost 
perpendicularly  down  for  a  distance  of  two  hundred  feet  into  an  amphitheater, 
in  the  center  of  which  is  a  narrow,  slit-like  opening.  To  reach  tliis  opening 
a  hundred  or  more  steps  have  been  cut  in  the  steep  .side  of  the  crater,  and 
then  the  explorer  sees  at  his  feet  a  yawning  abyss  extending  down  into  the 
<1eepest  darkness.  Descent  is  made  into  this  abysmal  depth  by  means  of  a 
405 


406 


^t  GREAT  MARBLE  CAVE. 


series  of  rope  ladders,  and  going  deeper  and  deeper,  at  last  he  finds  himself 
at  the  bottom,  one  hundred  and  fifty  feet  from  the  entrance,  on  "a  level  floor, 
and  can  just  see  the  daylight  streaming  through  the  opening  far  above  him. 

Now.  as  the  eye  becomes  accustomed  to  the  darkness,  and  the  feeble  light 
of  the  torches  penetrate  dimly  the  recesses  of  the  cavern,  it  is  found  that 
the  entrance  leads  directly  into  a  most  magnificent  chamber.  Magnificent 
both  a-s  to  size  and  decoration.  This  grand  amphitheater  is  almost  circular 
in  form,  700  feet  in  diameter,  while  the  ceiling,  225  feet  above,  appears  to  be 
held  in  place  by  immense  cohimns  of  onyx  and  marble.  On  all  sides  are 
to  be  seen  exquisite  forms  standing  against  the  immense  walls  as  if  car\ed 
by  the  hand  of  an  artist,  and  the  imagination  can  depict  the  varied  forms  of 
sculpture  as  seen  in  the  galleries  of  the  old  world. 

Some  of  these  rival  in  massiveness  and  splendor  the  heroic  statues  of  the 
world,  while  others  bear  all  the  delicacy  of  carving  of  the  flowers  which 
adorn  the  entrance  of  the  cavern.  Giant  columns  rear  their  heads  to  the 
roof  their  bases  standing  on  pedestals  of  incrusted  marble  and  jasper.  In- 
tertwining among  these  majestic  columns  can  be  seen  delicate  tendril-like 
veinings  which  appear  to  be  some  beautiful  vine  suddenly  turned  to  stone. 
Athwart  the  walls,  crossing  and  recro.s.siug,  can  be  .seen  what  at  first  glance 
appear  to  be  bunches  of  beautiful  flowers,  showing  all  the  varied  tints  of  the 
rainbow,  but  which  examination  shows  to  be  delicate  incrustations  across 
the  chalcedon\^  and  oTiyx,  forming  tendrils  and  leaves  as  perfect  as  if  formed 
by  the  hand  of  nature  in  the  flora  of  the  upper  air. 

Here,  amid  silence  profound,  the  explorer  is  lo.st  in  wonder  and  amaze- 
ment, and  this  scene  alone  repays  well  all  the  labor  of  reaching  the  .s|>ot. 
But  there  are  more  and  grander  beauties  to  be  seen  in  this  gigantic  cavern 
of  the  Ozarks.  From  the  grand  aniphithcater  there  extends  five  immense 
galleries,  leading  to  other  chambers  which  equal,  and  in  some  instances  sur- 
pass, the  first  great  room  at  the  foot  of  the  descent.  From  an  opening  off 
to  one  side  there  trickles  a  little  stream  of  water  so  cold  that  it  is  as  if  it 
came  from  an  iceberg.  Following  this  to  its  source  the  explorer  reaches 
the  spring  room,  the  walls  of  which  are  as  white  as  pure  jasper  can  make 
them.  Here  the  temperature  is  constantly  at  42°  Fahrenheit,  and  the  mois- 
ture which  is  in  the  air  of  the  larger  rooms  and  passageways  condenses  on 
the  alabaster  walls  and  trickles  constantly  down  in  streams  which  form  the 
rivulet  which  runs  into  the  grand  amphitheater.  The  condensation  of  itself 
is  one  of  the  most  remarkable  curiosities  of  the  immense  cavern.  So  great 
is  the  supply  that  it  is  estimated  that  twenty  gallons  per  minute  pours  off 
the  walls  of  the  small,  barrel -shaped  niche,  called  the  shower  bath-room, 
and  runs  down  into  the  circular  spring  of  Youth.  This  water  is  so  pure 
that  it  leaves  no  deposit  whatever,  and  is  really  distilled  by  nature  just 
as  it  is  by  science  above  ground.     This  shower  bath-room  and  .spring-room 
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rivals  in  beauty  of  design  any  chamber  decorated  by  art  in  the  known 
world.  Delicate  veiniugs  of  onyx,  alabaster,  chalcedony  and  berjl  interlace 
in  such  profusion  one  of  the  marble  walls,  and  with  such  delicate  tracery 
that  the  whole  represents  a  picture  of  rarest  design.  Along  the  base  of  the 
I  room  ruu.s  a  dado  of  reds  and  grays,  formed  by  the  mottled  and  discolored 
marbles  which  have  received  the  drippings  of  water,  washing  over  portions 

»  stained  with  iron. 
Leading  off  in  another  direction  from  the  Grand  Amphitheater  is  a  lofty 
passageway,  with  stuccoed  roof  and  arched  entrance.  Following  this  the 
Throne-room  is  reached  and  here  in  solitude  is  a  grander  throne  than  was 
ever  built  by  man  or  designed  by  human  brain.  The  Great  White  Throne 
stands  alone  in  the  middle  of  a  magnificent  chamber  with  loft>'  ceiling,  full 
300  feet  above.  From  side  to  side  the  floor  measures  200  feet.  The  Great 
Wliite  Throne,  a  majestic  ovate  stalagmite,  stands  in  the  center,  formed  of 
pure  onyx  and  ja.sper  with  markings  of  chalcedony  and  beryl.  Standing 
36  feet  across  and  26  feet  from  front  to  back,  it  arises  in  grandeur  to  a  bight 
of  65  feet,  being  12  feet  in  diameter  at  tlie  top.  It  looks  like  the  crystallized 
ideal  of  perfection  in  the  way  of  building,  and  is  a  picture  of  stately  elegance 
and  beauty.  An  immense  niche  faces  the  entrance  to  the  room,  and  here 
is  the  imaginarj'  seat  of  some  prehistoric  deity.  The  structure  is  hollow  in 
its  formation,  and  beneath  the  seat  are  three  beautiful  rooms  of  alabaster 
whiteness.  No  work  of  art  can  compare  with  it,  and  words  arc  inadequate 
to  fully  describe  its  beauties  and  wonderful  construction.  • 

To  the  right  of  the  inimetise  throne  rises  to  the  ceiling  a  pure  white, 
fluted  pillar,  about  three  feet  in  diameter,  resting  on  a  pedestal  or  base 
hollowed  out  into  a  beautiful  room,  the  walls  of  which  are  of  solid  ony-x,  in 
colors  of  red,  yellow  and  white.  From  this  room  flows  a  small  stream  fed 
from  a  spring  which  furtiisbes  pure,  ice-cold  water. 

On  all  sides  of  the  throne-room  the  walls  are  adorned  with  flowers  and 
vines  car\'ed  by  nature  from  the  solid  marble,  while  the  yellow,  red  and 
white  stalagmites  stand  on  all  sides,  aiul  l>eauliful  pendants  hang  from  the 
ceiling.  Many  and  various  are  the  decorations  which  adorn  this  most  mag- 
nificent of  all  underground  chambers ;  and  yet  there  is  more  to  be  found 
by  following  the  vari(jus  pas.sageways  leading  in  all  directions  from  the 
central  portion  of  the  cavern.  Rooms  spread  out  at  the  end  of  beautifully 
arched  passageways  and  these  are  adorned  with  the  same  colored  and  white 
car\'ings.  One  passageway  has  been  traced  for  a  distance  of  twelve  miles 
in  a  southwesterly  direction,  and  as  there  is  a  flow  of  air  coming  from  the 
interior,  it  is  believed  that  this  passageway  connects  with  the  famous  Barry 
county  cave,  thirty -five  miles  away.  That  there  is  some  other  e.xterior  opening 
is  evidenced  by  the  presence  of  remains  of  many  animals  which  have  un- 
doubtedly wandered  into  these  deep  reces.ses  and  died.     Nor  is  the  immense 
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cavern  uninhabited.  It  has  a  flora  and  fauna  peculiar  to  itself,  and  like  the 
walls,  the  plants  and  animals  are  pure  white.  In  the  Grand  Anipliitheater 
is  to  be  found  a  peculiar  plant,  or  fungus,  blanched  white  by  the  darkness, 
and  in  the  pa.ssageways  are  found  a  species  of  newt  which  is  as  white  and 
colorless  as  the  deep-water  fishes.  In  the  Ioiik  passageways  leading  toward 
the  Barr>-  county  entrance  were  found  bats  which  had  evidently  found  their 
way  into  these  deep  recesses.  Some  of  these  were  of  enormous  size  and 
had  the  appearance  of  the  South  American  vampires. 

In  a  IxKly  of  red  clay  which  almost  choked  up  one  of  the  passages  was 
found  an  accumulation  of  bones  of  wild  animals  which  had  died  in  the 
cavern.  Here  are  found  bones  of  bears,  wolves,  deer,  raccoons,  foxes  and 
numerous  others,  showing  that  at  one  time  this  was  a  veritable  charnel- 
house  for  wild  beasts. 

Arrangements  are  now  making  for  a  complete  exploration,  which  will  be 
made  in  the  near  future ;  and  while  the  place  is  now  difficult  of  access  and 
far  from  the  u.sual  resorts  of  men,  within  a  few  years  the  Marble  cave  of 
Missouri  will  lie  a  formidable  rival  to  tht  Mammoth  cavt;  of  Kentucky. 


"We  have  overlooked  your  order  blank  but  we  have  not  forgotten  Stone, 
which  we  need  in  our  business." — The  Southern  Marble  Co.,  Marble  Hiil^ 
Georgia. 
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THE  wheel  illustrated  on  the  opposite  page  is  of  the  type  commonly 
known  as  the  overshot,  or  gravity  wheel,  and  is  unquestionably  the 
largest  and  most  expensive  water-wheel  ever  constructed.  It  is  located  at 
Laxey,  on  the  Isle  of  Man,  a  small  island  in  the  Irish  Sea,  off  the  west 
coast  of  England. 

This  wheel  is  72  feet  6  inches  in  diameter,  and  is  supposed  to  develop 
about  150  horse  power,  which  is  transmitted  several  hundred  feet  by  means 
of  wooden -trussed  rods  having  supports  al  regular  intervals,  to  the  bottom 
of  which  are  attached  small  wheels  runuingon  iron  ways,  for  the  purpose  of 
lessening  friction.  The  power  thus  transmitted  operates  a  system  of  pumps 
in  a  lead  mine,  the  duty  of  which  is  raising  250  gallons  of  water  per  min- 
ute an  elevation  of  t.200  feet.  The  water  is  brought  some  distance  to  the 
wheel  in  an  underground  conduit,  and  is  carried  up  the  masonr)-  tower  by 
pressure,  flowing  over  the  top  into  the  buckets. 

This  great  wheel  was  constructed  some  40  >ears  ago.  and  is  said  to  have 
been  running  continuously  during  all  this  time,  It  is  the  great  attractiou 
of  the  place,  hundreds  of  visitors  making  the  trip  to  the  Island  every  year 
to  see  it. 

The  little  cut  in  the  upper  ctjrner  represents  a  Pelton  wheel  made  by  the 
Pelton  Water  Wheel  Co.,  of  San  Francisco,  through  whose  courtesy  we  .se- 
sured  the  illustration  herewith,  and  is  of  corresponding  capacity  under  sim- 
ilar conditions  of  head  and  water  supply,  being  drawn  to  the  same  scale. 
The  extraordinary  results  obtained  from  this  well-known  wheel  are  due  to 
the  peculiar  shape  of  the  backets  into  which  the  water  is  directed  from 
one  or  more  nozzles,  so  that  the  full  energy-  due  to  its  head  or  fall  is  tran.s- 
ferred  into  the  inertia  of  the  wheel.  The  power  represented  by  the  force 
of  the  water  is  thus  converted  into  mechanical  movement  almost  entirely 
without  friction,  the  buckets  simply  taking  the  energy  out  of  the  stream 
and  leaving  the  water  inert  under  the  wheel. 

The  efhciency  of  the  Laxey  wheel — taking  resi.stance  into  account — it  is 
estimated  cannot  be  more  than  65  per  c&nl.  of  the  theoretical  power,  while 
the  Pelton  will  develop  fully  20  per  cent,  more,  and  in  size  and  appearance 
is  a  njere  toy  as  compared  to  the  ponderous  piece  of  machiner)'  shown,  with 
its  ma.*isive  column,  arches  and  stone  foundations. 

The  most  striking  coutra.st.  however,  will  be  seen  in  the  item  of  cost,  which 
is  so  much  less  as  to  make  a  comparison  almost  absurd.  While  no  data  is 
at  hand  in  regard  to  this,  it  is  apparent  that  it  would  be  at  least  as  one  to 
fifty  in  favor  of  the  Pellou.     Such  an  object  lesson  is  of  value   in  showing 

Eiderful  progress  in  engineering  practice  during  the  half  centur>'.  in 
g  the  forces  of  nature  into  subjection,  making  them  subservient  to 
rcial  and  industrial  purposes. 
41 1  K—  Motif 
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ROCK-BLASTING   BY    ELECTRICITY. 

IN  some  instances  it  is  found  desirable  to  discharge  several  hundred,  or 
i.n*cti  several  ihousand  holes  siimillaueousl)'.  These  cases  are  rare. 
and  heretofore  involved  the  conslruclian  of  special  batteries.  Since 
the  introduction  of  the  electric  light  about  mining  operations  it  has  fre- 
((uently  been  siiggtsted  that  the  light  wires  he  used  for  blasting.  In  the 
case  of  a  large  blast  there  is  nothing  better  for  the  purpose,  and  we  have  no 
doubt  that  another  Hell  Gate  blast  might  be  made  with  better  success  and 
at  less  expense  by  simply  using  the  current  from  the  dynamo. 

In  ordinary  bla.sting  operations  it  is  not  advisable  to  use  the  electric-light 
current  for  blasting.  There  must  be  more  or  less  danger  connected  with 
its  use.  and  it  is  well  to  eliminate  ab.solutely  the  blasting  of  rock  from  any 
conuectiou  or  association  with  the  electric-light  wire.  A  case  has,  however, 
come  under  my  notice  where  the  electric-light  wires  are  u.sed  with  safety 
and  success.  I  cannot  but  attribute  this  to  the  skill  and  care  of  the  super- 
intendent of  the  mine.  Mr.  J.  A,  Van  Mater.  The  mine  referred  to  is  that 
of  the  Sterling  Iron  and  Zinc  Co.,  Franklin  Furnace,  N.  J.  A  sketch  is 
appended  .showing  Mr.  Van  Mater's  arrangement,  and  it  at  once  appears  ex- 
tremely simple.  A  switch  circuit  is  taken  from  the  main  line  and  five  16 
candle-power  incandescent  lamps  of  109  volts  each  are  cut  in.  The  object 
of  this  is  to  reduce  tbe. strength  of  the  current.  Tbe  wires  are  carried  down 
the  shaft  where  they  are  connected  to  the  wires  of  the  exploders  iu  the  same 
manner  as  though  connected  to  a  blasting  batterj'. 

This  plant  consists  of  an  Edison  dynamo  of  125  volts.  5  Kilowatts.  ;.  e., 
90  lamps  of  i6-candle-power.  Two  are  lamps  of  1,200-candle-power  each 
are  used,  equal  to  about  thirty  ifi-candle-power  incandescent.  Altogether 
fifty-four  i6-caudle-power  lamps  are  used  out  of  an  available  go-candle-pow- 
er, so  that  there  is  a  large  reserve  capacity. 

The  switch  sbown  in  the  .sketch  is  always  left  open,  but  in  order  to  insure 
perfect  safety  the  plug  marked  "Safety  Plug"  on  sketch  is  always  taken  out 
and  put  away  iu  a  little  drawer  in  Mr.  Van  Mater's  office.  If  any  oneshould  go 
into  the  engine  hou.se  and  turn  the  .switch  while  the  blast  is  being  connected 
in  the  mine  it  would  not  be  possil>le  to  explode  the  charge.  When  ready 
for  blasting,  which  in  this  case  is  determined  by  a  count  regularlj'  made  by 
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the  shift  boss  of  all  his  men,  the  engineer  puts  in  the  safety  plwg,  turns  the 
one-quarter  turn  and  the  blast  is  made. 

At  first  only  four  incandescent  lamps  were  put  in  the  circuit  to  reduce  the 
current,  but  it  was  found  that  the  connecting  wire  in  the  mine  was  fused  by 
too  great  a  current.  This  was  because  connecting  wire  commonly  furnished 
with  exploders  is  small  in  diameter  and  offers  so  much  resistance  in  the 
passage  of  a  current.  An  additional  lamp  was  cut  in  and  no  further  trouble 
was  experienced. 

Though  the  greatest  number  of  holes  fired  in  the  shaft  by  this  plant 
is  12,  yet  it  is  evident    tliat    there    is  current  enough   in   their  line  to  fire 
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several  hundred.  A  test  was  made  with  40  caps  and  all  went  off  sinnil- 
taneously.  This  l>lasting  arrangement  has  been  tu  use  several  niunths  and 
no  misfires  have  occuned.  Double  strength,  double  in.sulated  exploders 
are  used.  Before  this  plan  was  adopted  a  good  deal  of  trouble  was  ex- 
perienced owing  largely  to  the  fact  that  the  shaft  is  ver>'  wet. 

Mr.  Van  Mater  suggests  a  separate  circuit  from  the  dynamo,  that  is,  not 
the  same  circuit  that  lights  up  the  mine.  But  this  is  \  er>'  easily  accom- 
pli.shed  and  is  quite  inexpensive. 

Anotlier  point  of  interest  about  Mr.  Van  Mater's  work,  at  this  shaft  is  that 
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notwithstanding  many  difficulties  they  are  sinking  in  a  shaft  lo  feet  wide 
and  20  feet  long,  taking  out  iS-foot  cuts,  or  132  cubic  feet  of  solid  rock  with 
129  pounds  of  60  per  cent.  Korcite  powder,  or  a  little  less  than  one  pound  of 
powder  to  one  cubic  foot  of  rock  broken.  This,  of  course,  is  very  much 
higher  than  tlie  record  made  in  tunneling  and  open  cut  work,  but  it  is  well 
known  among  experienced  persons  that  shaft  sinking  is  not  only  the  most 
difllcull.  but  the  most  expensive  kind  of  rock  excavation,  subnjariue  work 
only  being  excepted  and  that  in  rare  instances. 

Rock  excavation  is  by  no  means  so  costly  as  it  was  a  few  years  since. 
Improvements  have  been  made  in  the  machinery  for  drilling,  in  the  methods 
of  blasting,  in  explo.sives,  and  in  transportation  machinery. 

Open  cut  work  in  limestone  rock  is,  perhaps,  the  cheapest.  Even  in  open 
cut  work  in  New  York  rock  contracts  are  now  let  for  less  than  $1  per  cubic 
yard.  A  recent  tctling  of  more  than  100,000  yards  of  New  York  rock  was 
made  to  responsible  contractors  at  75  cents  per  cubic  yard.  This  work  is  in 
high  bluffs  and  it  is  likely  that  the  contractor  expects  a  profit  from  the  dis- 
posal of  the  material. 

I  have  recently  procured  reliable  figures  ba.sed  on  ore  bank  blasting  at 
IheCroton  Magnetic  Irou  Mines,  Brewster,  N.  Y.  Mr.  Charles  Vivian  who 
did  the  work  ))y  contract  is  known  to  be  competent  and  reliable.  He  is  a 
self-made  contractor,  and  is  one  of  those  men  who  controls  and  manages 
his  own  work.     In  other  word^.  he  is  always  on  the  ground. 

Quantity  and  co.st  of  mining  at  the  Croton  Magnetic  Iron  Mines  from 
July  13,  1891.  to  Jan.  5,  1S92. 

TotaVnutiiher  of  cubic  sards  ore  and  rock  mined  9  ?g5 

Drilling. 

Total  number  of  holes  drilled .  .  , t-^ 

"  feel  drilled ....   3,98^1 

Average  number  of  feet  per  hole  ..,,.,  1 2  f^ 

"  cubic  yanl        .,,,, ,»,''^ 

Expense. 

Total  cost  of  labor 

"  steam  for  drilling .    .  

"  explosives 

"  repairs  aud  supplies         


$5,696.00 
212  13 

755-35 
1 39.00 


Explosives. 

Total  uuHiber  of  pounds  dyuaniilc  iise<l.  . 

Avcraye  per  ct-iU  of  oil  iiscil 

Average  number  of  pounds  per  cubic  yard. . 
Total  cost  per  tufiit  yard. 

Labor. 

Steam  for  drilling. . . 

Rxplosives 

Repairs  and  Supplies 
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This  ore  was  mined  and   Vuoken  to  seven  inch  cubes  and  the  waste  rock 
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to  about  ten  inch  cubes.     The    foregoing  price  iticlndes  loading  on  cars  at 
the  breast. 

It  is  certainly  an  evidence  of  advance  in  rock  excavatinjj;  ajiplianccs  that 
we  may  show  a  reliable  case  where  ore  was  mined  and  broken  to  small  pieces 
at  733VW  cents  per  cubic  yard  the  price  including  all  expenses  connected 
with  the  work  such  as  drilling,  powder,  block  holing,  sledging,  blacksniith- 
ing,  repairs  and  snpplies,  and  loading  in  cars.  Most  of  this  ore  was  broken 
when  thrown  from  place,  but  a  small  block  holing  drill  was  used  for  break- 
ing up  the  large  pieces. 

In  the  government  work  .on  the  Harlem  river  the  contractors  are  paid  93 
cents  per  cubic  yard  for  rock  above  the  water  line,  and  I  have  been  informed 
by  one  of  the  contractors  that  it  has  cost  them  40  cents  to  drill  Vdast  and 
tlirow  it. 

In  a  general  way  it  may  be  said  that  open  cut  rock  work  costs  from  3  to 
10  cents  per  cubic  yard  for  drilling  and  from  15  to  30  cents  per  cubic  yard 
for  labor  of  blasting  and  explosives.  These  figures  are  based  on  drilling 
and  blasting  only  and  under  fair  conditions.  The  rock  is  simply  thnnvn  at 
the  foot  of  the  bluff. 

It  sometimes  costs  more  to  waste  the  rock,  that  is  to  get  rid  of  it,  than  it 
does  to  dislodge  it.  The  location  of  the  dump  has  a  great  deal  to  do  with  the 
cost  of  moving  the  rock.  A  dump  close  at  hand  and  at  a  down  grade  is  the 
most  favorable.  Where  the  conditions  will  admit  a  steam  shovel  is  an 
economical  device  for  removing  rock.  In  order  to  use  steam  shovels  the 
rock  must  be  of  such  a  nature  that  it  will  break  readily  and  in  small  pieces, 
and  the  work  must  be  uniform  and  continuous,  like  that  of  a  railway  or 
canal  excavation.  The  delay  caused  by  moving  a  steam  shovel  to  get  it  out 
of  the  way  of  a  bla.st  is  a  serious  obstacle  to  its  use.  In  work  where  the 
bluff  is  .steep  and  the  drilling  extensive  it  is  seldom  necessary'  to  blast  more 
than  once  a  day,  and  after  the  blast  a  large  mass  of  broken  .stone  is  thrown 
a  considerable  distance  in  front  of  the  Ijluflf.  and  in  such  work  as  this  the 
steam  shovel  may  work  to  advantage,  as  it  may  liave  a  whole  day's  work 
ahead,  or  without  moving  backward.  The  use  of  the  steam-shovel,  of  course 
involves  the  use  of  cars,  and  it  can  only  be  used  where  there  is  plenty  of 
track  room. 

For  extensive  open  cut-work  where  a  steam-shovel  cannot  be  used,  the 
mo.st  economical  device  for  handling  the  stone  is  the  cable  hoi.st.  This 
hoist  is  of  so  much  value  and  lias  recently  been  a  subject  of  so  many  im- 
provements that  it  deserves  more  than  a  passing  notice. 

Fig.  r  is  an  illu.stration  of  an  improved  form  of  horizontal  cable-way.  It 
will  be  observed  that  two  A  frames  or  towers  are  located  on  the  banks  of 
the  mine  or  pit.  These  towers  are  usually  about  500  feet  apart  and  serve 
to  support  a  main  cable  whose  ends  are  securely  anchored  to  the  ground. 
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The  cable*  is  a  track-way  for  .supi>arliuj^a  traveling  carriage  from  which  is 
suspended  the  hoisting  rope.  Two  moving  ropes  are  employed,  one  known 
as  the  hoisting  rope  and  the  other  for  the  purpose  of  giving  the  horizontal 
movement  to  the  carriage  and  known  as  the  endless  rope. 

Fig.  2  is  known  as  the  inclined  cableway  and  has  been  exten.sively  used 
in  slate  quarries  and  in  open  cut  mining.  It  will  he  observed  that  the  in- 
cline cableway  has  only  one  tower,  the  other  end  of  the  cable  being  fixed  in 
the  bank.  The  incline  cable  is,  of  course,  cheaper  than  the  other,  and  il 
ser\es  the  purpose  very  well  where  the  work  will  admit.  It  is  not  univer- 
sal in  its  application  and  is  not  so  thoroughly  under  the  control  of  the 
engineer  as  the  other  form.  Stops  are  placed  on  the  cable  at  certain  points 
where  it  is  desired  to  have  the  carriage  .stopped  in  order  to  take  a  load. 

Many  improvements  ha\e  been  made  in  the  details  of  the  cable  hoist, 
principally  in  the  traveler  of  hoisting  appliances.  Good  engineering  is  re- 
quired iu  its  construction.  The  largest  span  which  has  been  used  is  that 
built  by  the  Lidgenvood  Company  for  the  Austin  Dam,  at  Austin,  Tex., 
this  dam  being  1,350  feet  long,  carrying  capacity  6^2  tons  per  trip.  An- 
other long  span,  1.200  feet,  is  in  use  at  the  Edi.snn  Concentrating  W'orks. at 
Ogden.  N.  J.  The  most  important  and  largest  application  of  the  inclined 
cableway  is  at  the  Tilly  Foster  Iron  Mines  in  New  York,  where  6o,ocx)  tons 
of  ore  has  been  handled  with  these  cables. 

The    following  is  the  cost    of  transpoTting  material    at  Beaver  Asbestos 
Company  mines.  Thetford,  Quebec,  where  a  cable  hoist   was  used.     In  this 
work  the  carrier  makes  300  trips  in  10 '-^  hours,  or  one  load  ever>'  two  min- 
utes, each  load  averaging  i  %  tons,  or  a  total  of  about  500  tons. 
Labor  Force. 

$  1.50 

.    .  ■ 2.00 


One  engine  man 

Two  truckmen,  f  i  each 


One  lag  rope  boy 

Nine  muckers,  at  $1.25  each. 


f>,S2.S 


Fuel. 

One  and  one-half  cord  wood. ...         .75 

Oil,  etc .         .35 

Total f  16.25 

Based  on  500  tons  this  is  about  3.2  cents  per  ton.     This  includes  raising 
from  the  pit  and  delivering  at  end  of  dump  350  feel  from  fool  of  derrick. 
Incline  of  cableway  30  degrees,  225  feet  long.     Pit  40  feet  deep, 

Wm,  />.  Saunders. 


.-^«-  ^ 


^.^ 


■^       »     ■-' 


PROSPEROUS  STONE  PRODUCERS. 


PROMINENT  among  the  successful  firms  of  the  Bedford.  lud..  district  is 
that  of  Perry,  Matthews  &  Ruskirk.the  personnel  of  which  is  as  follows: 
W.  N.  Matthews,  Frederick  Matthews,  \\.  F.  Ferr>-.  G.  K.  Perr}',  S. 
E.  Matthews  and  P.  K.  Buskirk.  Their  quarr>'.  an  illustration  of 
which  appears  ahove,  is  [located  five  miles  north  of  Bedford,  and  was 
opened  in  i  HSy,  the  possessions  of  the  firm  at  that  time  consisting  simply  of 
one  derrick  and  a  channeling  machine.  They  now  have  three  derricks,  six 
channeling  machines  and  three  steam  drills,  together  with  other  improved 
qnarrj-ing  machinery  and  tools. 

The  stripping  is  comparatively  light  considering  the  depth  of  good  stone, 
which  is  from  40  to  60  feet.  About  loo  men  are  employed  at  the  quarry,  and 
they  succeed  in  getting  out  from  six  to  ten  car  loads  per  day.  That  which 
requires  sawing  is  loaded  on  flat  cars  at  the  quarry  and  shipped  to  the  steam 
saw  mills  of  the  firm  at  HUettsviUe. 

The  stone  quarried  by  tliis  firm  is  of  the  genuine  oolitic  variety,  present- 
ing a  handsome  creamy  appearance,  gradually  whitening  with  age.     It  is  of 
almost  unprecedented  purity,  containing  an  average  of  96.S  per  cent,  of  car- 
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bonate  of  lime,  hence  is  not  affected  bj-  decay  in  an  atniOiiphtTe  charged 
with  the  gases  of  buniing  coal.  As  it  comes  from  the  quarry  it  is  so  soft  as 
to  be  readily  worked  by  .saw.  chisel  or  planing  machine,  while  on  exposure 
it  hardens  to  a  strength  of  from  10.000  to  i2.ixxi  pounds  to  the  square  inch. 
Ready  for  the  mason  or  sculpU>r.  it  is  alive  and  resonant,  ausweriug  with  a 
clear,  metallic  ring  each  touch  or  ])low.  This  resonancy  is  an  excellent 
lest  of  the  perfect  unity  of  its  particles  and  as  a  result  it  is  highlj'  ela.stic, 
enabling  it  to  adapt  itself  to  the  effects  of  a  changeable  climate.  Its  color 
is  of  the  same  uniformity  as  its  texture  and  its  popularity  as  a  building  stone 
is  evidenced  by  the  fact  of  its  having  entered  into  the  construction  of  the 
following  beautiful  buildings  :  Library  of  the  State  University  at  Bloom- 
ington,  Ind,;  Levi  Z,  Leiter's  residence  at  Wa.^hiugtou  ;  the  New  York  Store 
building  at  Indianapolis;  government  building  at  Springfield,  Mo.,  and 
various  other  noted  buildings  in  all  of  the  large  cities  east  and  west. 

The  general  office  of  the  company  is  l<Kated  at  Bedford,  with  W.  N. 
Matthews  in  charge.  Mr.  Matthews  has  been  in  tlie  stone  business  since  a 
boy.  barring  the  i)eriod  <3f  liis  service  to  tlie  country  as  a  soldier.  At  the 
meeting  of  the  quarry -owners  held  in  Chicago,  la.st  February,  for  the  pur- 
pose of  permanently  organizing  a  national  association  of  quarry-owners, 
his  services  were  enlisted  iti  the  preparation  of  a  constitution  and  by-laws, 
which  was  at  once  approved  by  those  pre.seut.  He  was  also  selected  as  one 
of  three  men  to  enforce  resolutions  adopted  by  the  organization  for  the  sup- 
pression of  unfair  dealing  on  the  part  of  dealers  and  agents.  The  other 
offices  of  the  firm  are  located  as  follows :  New  York  City,  Potter  Building, 
A.  Marine,  agent ;  Philadelphia,  3201  Walnut  St.,  Garretl  &  Dix.  agents; 
Chicago,  yoS  Tacoma  Building,  Nicholl  &  Witty,  agents. 


MOVING  TO  MAINE. 


I  r70R  some  time  past  negotiations  have  been  pending  with  the  Burpee 
■  1^  Granite  Company  for  the  location  of  their  works  in  Calais.  Under  the 
I  change  in  our  tariff  laws   this  company  found  that  it  could  operate  to 

I  much  better  advantage  in  this  country  than  to  remain  in  the  Dominion  and 
pay  the  increased  duty  on  the  product  of  their  quarries.  The  enterprising 
citizens  of  Calais  at  once  opeued  negotiations  for  the  location  of  the  plant 
there.  A  committee  was  raised  to  visit  the  quarry  and  make  a  general  in- 
vestigation of  the  value  of  the  plant.  We  learn  from  a  Calais  paper  that  it 
is  now  a.ssured  that  the  works  will  be  locatad  in  that  city  and  the  company 
will  be  organixed  at  once.  One  of  the  conditions  was  that  the  citizens 
should  subscribe  $io,(xx3  to  the  capital  stock  and  this  it  is  stated  has  nearly 
all  l>een  taken. — Rockland,  Me.,  Gazette. 


BLARNEY  STONE  KISSING  MADE  EASY. 

IWUNT  out  upon  llie  usual  pilgrimage  to  pay  niy  respects  to  the  Blarney 
stone.  Formerly  the  kissing  of  this  magical  piece  of  rock  was  doue 
at  risk  of  life.  The  stone  is  in  the  lower  course  of  the  parapet  of  the  great 
tower.  The  parapet  is  about  three  feet  out  from  the  wall  of  the  tower,  this 
convenient  space  being  left  by  the  old  builders  with  a  view  to  hurling 
stones  and  arrows  and  boiling  oil  upon  the  heads  of  unwelcome  visitors. 
The  stone,  being  in  the  lower  course  of  masonry,  is  not  only  thus  re- 
moved three  feet  out  from  the  wall  on  which  you  stand,  but  is  about  the 
same  distance  below  the  lop  of  the  wall.  So  that  the  old  way  of  getting 
at  it  was  to  lie  down  on  top  of  the  wall  and  get  somebody  of  good 
weight  to  sit  on  your  legs,  and  so  get  your  head  out  and  down  to  the  right 
spot  fortlie  payment  of  this  mystic  and  painful  osculation. 

But  to-day  anybody  can  kiss  the  stoue  of  Blarney.  They  have  set  a 
series  of  iron  bars  between  the  stone  and  the  wall,  making  a  sort  of  open 
floor.  You  step  down  on  that,  and  get  down  upon  your  knees,  and  the 
deed  is  done.  Henceforth  your  tongue  is  gifted  with  a  new  possibility  of 
speech,  as  if  you  dined  every  day  upon  honey  and  butter.  It  is  now  impos- 
sible for  you  to  say  mean  things  about  your  neighbor.  You  speak  hereafter 
in  the  delightful  dialect  of  "blarney" — unless  the  new  ease  and  comfort  with 
which  the  .stone  is  kissed  have  dispelled  its  ancient  Vjenediction  ! — Pittsburg 
Dispahii. 

"We  are  much  pleased  with  the  remodeled  and  enlarged  Stone,  We 
consider  it  the  best  maga/Jne  of  its  kind  now  published." — Tennessee  Pro- 
ducers' Marble  Co. 


COMING  AGE  OF  MARBLE. 


^  ^T^HE  next  twenty-five   years  is  to  be  an  age  of  marble,"  said  an  archi- 


T 


lect.  He  spoke  e.specially  of  the  interior  finish  of  buildings.  Not 
only  for  its  beauty,  but  also  on  the  .score  of  cleanliness  and  dura- 
bility it  is  the  best  of  all  materials  which  can  be  used  for  interior  decora- 
tion. Tlie  variety  of  colors  is  so  great  that  almost  any  desired  effect  can  be 
obtained.  White,  black,  green,  gray,  red,  blue  and  yellow,  in  many  tints 
and  combinations,  are  all  ready  to  the  hand  of  the  marble  worker.  And 
the  cost  of  marble  is  ven,^  little  more  than  that  of  hard  wood,  if  the  latter 
is  to  be  well  finished  and  well  cared  for. 

In  comparing  cost  of  hard  wood  and  marble  the  durability  of  the  latter 
material  is  too  often  lost  .sight  of.  If  wood  is  to  be  kept  in  good  condition 
it  is  a  constant  source  of  expense.  With  marble  the  first  cost  is  the  only 
cost.  W^ell -polished  marble,  when  used  for  interior  decoration,  is  practically 
imperishable,  and  is  always  bright  and  clean.  Too  often,  also,  the  reduc- 
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tion  in  cost  of  production  which  has  been  effected  in  recent  years  is  for- 
gotten. Not  very  long  ago  "marble  halls"  were  supposed  to  entail  the  most 
extravagant  expenditure.  Modem  machinery'  and  methods  of  working 
have  changed  all  that.  But  the  revolution  u'hich  has  taken  place  is  only 
half  appreciated. 

Take,  for  instance,  the  mere  cost  of  transit  from  foreign  countries  as  com- 
pared with  the  cost  of  this  same  item  only  five  and  twenty  years  ago.  It 
may  surprise  some  people  to  know  that  it  costs  less  to  transport  marble  from 
Carrara  to  Loudon  than  il  does  tocarr\'  it  from  Carrara  to  Rome.  It  causes 
no  astonishment  to  find  that  marble  is  lavishly  employed  in  Italian  build- 
ings. "Of  course  the  material  is  raised  in  the  country,"  says  the  observer. 
But  Italian  marble  can  be  delivered  into  English  ports  at  a  less  cost  than  it 
can  be  sent  into  many  Italian  towus.  It  is  a  want  of  knowledge  of  this 
fact  which  has  often  stood  in  the  way  of  the  employment  of  marble  in 
Knglish  buildings. 

"The  colors  of  marble,"  says  John  Ru.skin,  "are  mingled  fur  u.s  just  as  if 
on  a  prepared  palette.  They  are  of  all  shades  and  hues  (except  bad  ones), 
somebeiug  united  and  even,  some  broken,  mixed,  and  interrupted,  in  order 
to  supply  as  far  as  pos,sible  the  want  of  the  painter's  power  of  breaking 
and  mingling  the  color  with  the  brush.  But  it  will  be  said  it  is  too  expen- 
sive to  employ  real  marbles  in  ordinary  cases.  It  may  be  so  ;  yet  not  always 
more  expensive  than  the  fitting  windows  with  enormous  plate-glass  and 
decorating  them  with  elaborate  stucco  moulding,  and  other  useless  sources 
of  expenditure  in  modern  buildings;  nay,  not  always  in  the  end  more  ex- 
pensive than  the  frequent  repainting  of  the  dingy  pillars,  when  a  little 
water  dashed  against  them  would  refresh  from  day  to  day  if  they  were  real 
stone. '  * — Sionentason . 


A  ClRIorS  LANDMARK. 


A  CURIOUS  and  interesting  landmark,  but  one  thai  is  not  very  well 
known,  can  be  found  at  the  Battery  in  this  city.  It  is  a  flat  piece  of 
brownstone  about  eight  inches  square,  with  a  five-cornered  star  cut  on 
it,  and  it  is  set  in  the  tarth  on  a  level  with  the  sod,  not  far  from  the  big  fiag- 
staiF.  This  stone  marks  the  spot  where  the  famous  old  Libcrly  pole  stood 
when  the  British  evacuated  New  York  City  on  November  25th.  i7«3.  and 
was  placed  there  many  years  ago  without  formal  ceremony  by  some  decend- 
ant  of  a  patriot  of  1776.  There  is  no  inscription  upcm  it.  and  many  people 
have  formed  the  erroneous  impression  that  the  present  flagstaff  stands 
upon  the  historic  spot.     One  i>f  the  last  things  the  British  did  before  leaving 
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Uie  city,  was  to  hoist  their  flag  pole  and  then  grease  the  pole  so  that  it  would 
be  difficult  to  get  the  colors  down.  This  was  done,  however,  by  David  Van 
Arsdale.  an  American  soldier,  who  climbed  the  pole  and  set  the  American 
colors  flying,  to  the  chagrin  of  the  ICiiglish  fleet  as  ik  passed  down  the  bay. — 
Arihiteitutf  and  Building. 


THE  ONEONTA  SANDSTONE. 

AT  llic  meeting  of  geologists  in  Rochester,  on  Tuesday  of  this  week, 
Prof  Jiiiues  Hall,  of  Albany,  read  a  paper  on  the  Oneonta  s.nndstone, 
and  its  relation^^  to  the  Portage,  Chemung  and  Catskill  group.  He  de- 
plored the  fact  that  two  nomenclatures  are  in  vogue,  one  founded  on  fossils 
and  the  other  on  rock  foundation,  and  illustrated  his  remarks  by  diagrams 
and  maps.  This  is  a  subject  lo  which  Prof  Hall  has  been  paying  nnich  at- 
tention for  the  last  twenty  years,  and  the  results  be  has  arrived  at  are  ex- 
ceedingly curious  and  interesting.  Hut  it  is  an  old  Ijattle  ground  of  geolo- 
gists, and  his  observations  and  tbuories  were  not  permitted  to  go  unchal- 
lenged. Prof.  Stevenson  and  Prof.  White  took  part  in  a  di.scussion  of  Prof. 
Hall's  paper,  and  expressed  somewhat  different  views  concerning  the  Che- 
mung and  Catskill  formations.  The  Rochester  Ihiion  says  it  was  the  gen- 
eral consensus  of  opinion  among  the  geologists  present,  thai  the  Oneonta 
and  Portage  region  is  the  most  interesting  and  impoilaiit  for  geological 
study  to  be  ft)nnd  on  the  continent. 


THINKS  "STONE"  A  MARVELOUS  PRODUCTION. 


IT  will  be  a  matter  of  astonishment  to  some  of  our  readers  if  we  claim  that 
Stonk,  pul)lished   in   Indianapolis.  Ind.,  and  printed  there,  is  the  finest 
magazine  that  has  come  to  hand  this  month.     We  speak  of  pai>er,  pmnt, 
make-up  and  general  dre.ss.     The  matter  is  mainly  devoted  to  stone.  masonr>' 
building,  clc,  with  sections  of  technical   matter.     It  is  a  creditable  and  even 
a  marvelous  jiroduction  of  the  kind. — Industry. 


LUDLOW  AND  PLYMOUTH. 


THE  list  of  Vermont  towns  having  sufficient  mineral  wealth  for  valua- 
ble quarries  has  no  end.  The  farther  we  look  np  and  down  the  state 
the  more  we  find,  and  if  we  could  examine  carefully  each  town  we 
should  undoubtedly  find  that  the  mineral  resourceji  were  practically, 
limitless.  In  the  June  issue  of  Stonk  the  story  of  WeathersfieUI  was  told 
and  this  month  the  story  of  Ludluw  and  Plymouth  is  written  for  the  henefit 
of  those  who  may  have  never  heard  of  the  existence  of  such  places.  Tlie 
two  are  written  together  hecanse  they  are  really  inseparable.  Commercially 
they  are  one.  Ludlow  has  the  large  village,  the  business  center  and  the 
railroad,  while  Plymouth  is  made  up  of  mountain  fann  land  and  mineral 
deposits. 

To  reach  Ludlow  one  must  go  to  Rutland,  the  great  marble  center  of  this 
country,  and  thence  by  rail  over  the  Green  Mountains  a  distance  of  thirty 
miles  or  so.  Another  way  is  to  go  to  Bellows  Falls  and  climb  the  Green 
Mountains  from  the  other  direction,  a  distance  of  twenty  miles.  In  either 
case  the  traveler  will  go  through  some  of  the  most  beautiful  scenen,'  in 
Vermont.  The  road  over  which  one  must  travel  is  the  Rutland  division  of 
the  Central  Vermont.  x\ud  the  journey  will  repay  one  to  make.  As  the 
train  nears  the  village  from  the  south  one  looks  down  upon  the  Black  river 
meadows  and  on  rounding  a  slight  cur\'e  the  village  lies  just  below  the  track, 
stretching  away  to  the  hills  on  the  other  side  of  the  valley,  and  nestling  clo.se 
under  the  side  of  Soltudus^  a  mountain  which  ought  to  be  more  famous  for 
its  beauty  than  it  is. 

Coming  into  town  from  Rutland  one  glides  down  the  mountains  from  Mt. 
HoUey  over  one  of  the  steepest  grades  in  the  state,  whisks  across  a  high 
bridge  under  which  runs  the  highway  to  Andover,  another  rough  mountain 
town,  and  pulls  up  at  the  little  brown  station  with  the  same  magnificent 
panorama  spread  out  at  one's  feet.  The  ride  down  the  mountain  is  an  un- 
interrupted succession  of  beauties.  Here  the  train  glides  through  a  wood, 
and  on  emerging  comes  unexpectedly  upon  a  farm  house  with  a  good  broad 
farm  spread  out  l>efore  the  view.  The  next  turn  will  reveal  a  mountain 
brook  being  dashed  to  foam  over  a  precipice  and  .so  on,  the  constant  suc- 
cession of  new  beauties  never  ending  never  \arying  until  one  almost 
wonders  if  there  is  no  end  to  the  surprises  which  nature  is  meting  out  to 
the  traveler. 

The  train  stops  at  the  station  and  the  traveler  takes  the  coach  and  goes  to 
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the  new  lioleL  the  (Joddard,  and  is  ushered  iuto  one  of  the  cosiest  houses 
in  New  England.  It  is  but  lately  finished  and  is  attractive  in  its  outer  ap- 
pearance. The  village  itself  i>  one  of  those  mountain  places  which  one 
finds  in  roaming  about  the  hills  of  the  Green  Mountain  state.  It  is  huddled 
iuto  a  sort  of  irregular  hollow,  the  Black  river  flowing  through  it,  and  its 
streets  are  irregularly  laid  out.  Beautiful  homes  with  broad  lawns  and 
.shnibber>-  and  flowers  line  both  sides  of  the  streets,  for  it  is  a  village  of 
homes  such  as  are  found  only  in  New  England.  As  one  goes  out  farther 
the  homes  become  more  scattering  and  finally  only  elegant  farm  houses  sur- 
rounded by  numerous,  well  cultivated  acres,  an- sttii n-aching  out  to  in- 
clude the  fine  meadow  laud  along  the  river. 

In  years  past  Ludlow  has  shared  in  the  general  depression  of  business 
which  has  seemed  to  rest  so  heavily  upon  Vermont.  But  now.  all  isdifiler- 
ent.  For  many  years  the  Ludlow  woolen  mills  were  the  largest  business 
enterprise  in  town.  Three  thousand  spindles  were  operated,  thirty-eight 
lotmisand  .seven  sets  of  cards,  and  the  output  was  150,000  yards  of  goods 
per  year.  The  number  of  employes  has  been  one  hundred  and  fifty,  or  more. 
Now  another  woolen  mill  is  building,  which  will  do  an  even  larger  business 
and  the  output  will  be  a  great  addition  to  the  products  of  the  town. 

There  are  in  addition  a  machine  shop,  the  Ludlow  toy  nianufactorv',  a 
tannery,  sawmills,  granite  works,  a  freestone  company  formerly  did  a  big 
business,  but  tlie  output  is  now  very  small,  though  annually  increasing,  and 

the  product  includes  both  soapstone 
manufactures  and  scythe-stones,  shingle 
and  chair  factor}-  with  several  sawmills 
and  lumber  manufactories  scattered  about 
(HI  the  larger  brooks  and  streams. 

The  combined  output  of  these  shops 
and  mills  is  large,  and  the  effect  of  such 
a ci>mbinatian  of  business  is  seen  in  the 
nice  looking  homes,  the  schools  and 
churches,  the  nice  farms  in  the  immediate 
vicinity  and  all  the  other  outward  evi- 
dences whicli  go  to  make  up  an  excellent 
appearance  for  a  typical  New  England 
village. 

Among  the  new  buildings  erected 
within  a  year  or  over,  is  the  woolen 
mills  above  metitioned.  a  nice  Congre- 
gational church  edifice,  the  Goddard 
House.  All  this  is  very  attractive  and 
pleasant  but  that   is  not  all  to  attract 
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the  man  or  woman  who  wants  a  home  in  this  state  of  all  others  which  has 
the  old  Puritan  characteristics  most  strongly  marked. 

The  towni  is  blessed  hy  having  within  its  borders  one  oS  the  best  academies 
in  New  England — Black  River  Academy — founded  in  1834.  A  cut  of  the 
new  building  finished  but  a  few  years  ago  and  dedicated  on  the  commence- 
ment day  of  one  of  the  most  successful  terms  of  the  institutifui.  is  given 
herewith,  and  illustrates  the  beauties,  architecturally,  of  the  building.  It 
stands  on  a  commanding  hight,  and  from  its  walls  have  gone  forth  men  and 
women  who  have  made  their  mark  wherever  they  have  taken  up  their  life- 
work.  United  States  Senator  Proctor,  late  secretary  of  war,  was  educated 
there,  Hon.  Alansou  W.  Beard,  collector  of  the  port  of  Bo.ston,  and  many 
more  who  are  famous  in  history  and  story  were  students  of  this  academy 
among  the  hills.     To-day  the  academy  stands  with  open  doors  inviting  the 

East  and  the  West  to  send  theii 
students  to  her  and  she  \vill  send 
them  back  with  their  very  being 
permeated  with  the  inspiration  of 
New  England  and  Puritan  Vermont. 
There  are  two  printing  offices  in 
the  village,  R.  S.  Warner's  job  office, 
at  which  is  published  the  lintcrpriw, 
a  monthly  paper  which  is  enjoying  a 
large  circulation,  and  the  Tribune 
office,  where  is  published  by  K.  C. 
Crane,  one  of  the  best  weeklies  in 
the  state.  The  paper  has  an  excel- 
lent field  for  circulation  and  is  culti- 
vating it.  Mr.  Crane  also  does  job  priutiug.  It  has  been  said  that  the  in- 
telligence of  a  community  can  be  correctly  gauged  by  the  amount  of  print- 
ing and  publishing  done  within  its  borders.  That  proposition,  being  as- 
sumed as  correct,  Ludlow  has  very  great  claims  to  consideration  as  a  more 
than  ordinarily  intelligent  community. 

Readers  of  Stone  will  undoubtedly  want  to  hear  of  the  nn'neral  resources 
and  what  the  prospects  might  be  for  future  development.  It  must  be  said 
that  it  is  not  so  promising  as  in  Weathersfield  which  was  written  of  in  the 
June  issue  of  this  maga/jne.  but  still  there  are  fortunes  to  be  dug  out  of  the 
hills  hy  the  favorably  disposed  capitalists.  In  the  ea.stern  part  of  the  town- 
ship there  is  a  lofty  range  of  serpentine,  containing  the  harder  varieties  of 
asbestos,and  probably  underneath  the  outer  layer  something  of  betterquality. 
There  are  good  deposits  of  pure  talc,  but  whether  it  shades  into  the  more 
valuable  varieties  it  would  be  impossible  to  say.  The  prevailing  rocks  are, 
however,  gneiss  and  lalcose  schist.     In  the  northwestern  part  there  is  a  good 
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ledge  of  quartz  and  serpentine,  as  has  been  mentioned,  and  steatite  is  very 
abundant  in  the  eastern  part.  In  the  serpentine  and  steatite  and  around  it 
atrv  found  beautiful  specimens  of  the  verd-antique  marble,  which  seems  to 
uialcv  tliis  iintnediate  region  its  special  home.  Gold  exists  in  small  quanti- 
^ties  along  Black  river  and  its  tributaries,  and  excellent  specimens  of  iron 
•ore  abound  in  different  localities.  Building  stone  of  various  sorts  is  very 
plentiful  and  there  are  indications  that  the  deposits  alx)ve  mentioned  are 
<evra  more  vahiable  than  would  .seem  from  a  cursory  examination. 

TTransportation  facilities  compare  very  favorably  with  other  portious  of 
\'ermont.  The  Rutland  railroad  cuts  the  town  in  two.  and  the  roads  which 
lead  to  it  are  as  good  as  the  average.  The  town  is  on  the  upward  turn  now 
and  there  is  a  splendid  opportunity  offered  for  the  development  of  any  in- 
dustry which  a  capitalist  should  see  fit  to  fsLablish.  Such  a  capitali.st  will 
find  that  the  inhabitants  of  the  town  will  fie  plea.sed  to  see  him  and  will 
favor  him  in  every  legitimate  way. 

The  town  is  the  center  of  a  large  farming  conmmnity  and  the  opportunity 
for  those  who  wish  to  find  good  farms  are  becoming  daily  more  scarce.  But 
the  manufacturer  can  safely  assure  bis  prospective  operators  that  they  will 
not  be  obliged  to  send  to  a  distant  state  for  food  products,  but  can  find  the 
best  at  their  doors.  With  this  there  is  a  cordial  cooperation  on  the  part  of 
all  agricultural  producers  to  assist  in  the  development  of  the  village. 

The  summer  boarder,  or  sojounier  from  the  city,  will  fmd  the  high  altitude, 
the  pure  wattr.  the  clear,  bracing  air  which  he  seeks.  The  scenery,  the 
hutiliug  and  the  fishing  are  unsurpassed,  while  the  chances  to  secure  ac- 
coiumodation  are  unlimited-     With  this  we  leave  Ludlow. 

Plymouth,  the  sister  town  and  connected  with  Ludlow  by  indi.ssoluble 
business  ties,  is  the  wonder  among  all  Vermont  towns.  Mother  Nature, 
lavish  in  her  juineral  dispensations  in  this  part  of  tlie  country,  was  more 
tlian  liberal  with  Plymouth,  and  seemed  to  have  done  up  a  mixed  bundle  of 
stratige  mineral  opposites  and  dropped  them  while  on  her  way  over  this 
town.  Nowhere  in  all  New  Knghmd  is  there  such  a  variety  of  mineral 
wealth,  all  valuable  and  rich  in  money  producing  power,  and  nowhere  could 
the  money  of  the  capitalist  be  expended  to  better  advantage. 

If  one  were  to  say  that  Plymouth  is  an  epitome  of  all  geological  forma- 
tions he  wouldn't  be  far  from  truth.  Drift  is  ver>'  abundant.  Terraces  and 
lateral  and  terminal  moraines  are  .so  numerous  that  they  excite  compara- 
tively little  interest  after  one  has  looked  about  the  town  awhile.  Drift  and 
glacier  striae  abound  everyw^here  and  pot  holes  342  feet  above  the  present 
river  bed,  give  evidences  of  the  great  erosion  which  has  occurred  during 
past  ages.  The  tertiary  deposits  embrace  brown  bttuatite,  kaolin,  quart/, 
sand,  manganese  and  .some  other  products  of  that  period.  Metamorphisni 
can  be  .studied  to  better  advantage  than  in  an\  other  e<|ual  area  in  Vermont. 
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"There  is  conglomerate  with  pebbles  imbedded  in  a  chloritic  matrix,  passing 
insensibly  into  talcose  schist,  the  pebbles  flattened  as  though  softened  by 
^reat  heat,  as  they  uiKlouhledly  were,  and  subjected  to  enormous  pressure. 
A  mile  or  more  from  this  bed  there  are  what  appear  to  be  seams  of  quartz 
in  talcose  schist,  but  are  really  flattened  quartz  pebbles  occurring  in  layers, 
which  once  helped  to  form  the  conglomerate  from  which  the  schist  was 
formed  by  metaphorism. 

There  are  beds  of  impure  limestone  formed  into  hematite  and  the  weath- 
ered edges  of  other  deposits  show  large  quantities  of  oxide  of  iron,  the 
material  from  which  hematite  is  formed.  Limestone  is  very  abundant  and 
some  of  it  is  suflicieutlj'  pure  to  be  utilized  as  marble,  taking  an  excellent 
polish.  Plymouth  white  lime  was  formerly  famous  and  might  be  again  did 
anyone  care  to  undertake  its  manufacture.  There  is  a  beautiful  bed  of  mot- 
tled marble,  in  color  blue  and  purple  in  different  shades,  w^hich  has  no  known 
counterpart  excepting  in  Tuscany,  and  a  large  block  from  the  Tuscan  quar- 
ries now  in  the  Vatican  at  Rome  might  be  replaced  hy  a  similar  block  from 
the  Plymouth  bed  and  none  would  notice  the  difference.  Geologists  have 
been  divided  on  tlie  coin]>osition  of  the  stone.  Init  the  preponderance  of 
opinion  seems  to  be  that  it  is  formed  of  partially  fu.sed  and  flattened  coral 
pebbles  imbedded  in  the  marble.  A  small  sheet  of  this  stone  polished  was 
one  of  the  most  beautiful  objects  the  writer  ever  saw.  The  extent  of  the 
<iuarry  cannot  be  stated,  for  careful  examination  was  not  bestowed  upon  it. 

In  iron  ores  Plymouth  is  rich.  There  are  extensin^e  beds  of  specular 
iron,  and  Mr.  Tyson  became  wealthy  smelling  the  ores  into  iron  in  the 
town  forty  years  ago.  The  mines  are  now  abandoned.  The  shafts  are  full 
of  water,  or  have  caved  in.  The  buildings  have  been  removed  or  rotted 
-down,  and  nothing  but  the  yawning  pits  and  tunnels  remain,  as  scars  in  the 
earth,  to  show  what  has  been  accomplished  in  the  vicinity.  Carbonate  of 
iron  is  foirnd  in  an  immense  bed  in  the  southeast  part  of  the  town,  and  the 
ore  makes  excellent  steel.  The  fracture  of  the  ore  shows  glistening  parti- 
cles, much  like  the  finest  Bessemer  steel.  The  bed  is  on  the  side  of  a  hill 
and  it  is  very  difficult  of  transportation.  A  gravity  road  would  overcome 
any  difficulty  which  confronted  the  workers  years  ago. 

Not  alone  iron,  but  gold  is  abundant.  For  many  years  Plymouth's  gold 
mines  have  been  pointed  to  as  an  example  that  gold  does  exist  in  paying 
quantities  in  Xew  England,  There  is  gold-bearing  quartz,  rich  in  places, 
and  .some  valuable  placer  mines  on  Gold  Brook.  Only  a  few  years  ago  a 
stamp  mill  was  erected  there,  and  for  several  months  gold  bricks  aggregating 
.$8,000  in  value  were  made  monthly.  But  alleged  crookedness  or  mismanage- 
ment on  the  part  of  tht.-  agent  made  the  work  unprofitable  and  the  diggings 
were  abandoned. 

There  are  rich  deposits  of  soapstone,  and  valuable  serpentine  is  plentiful, 
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some  of  the  latter  being  particularly  good.  Both  have  beeu  worked  some- 
what, but  notliing  is  now  done  in  either  business.  Granite  exists  in  the 
form  of  boulders,  handsome  and  fine  j^rained,  and  in  the  ledge,  but  has  never^ 
beeu  worked  at  all.  And  to  all  this  enormous  quantities  of  choice  buildingfl 
stone,  sum  up  the  whole,  and  one  can  gain  some  idea  of  the  geological  rich- 
ness of  Plymouth. 

The  general  surface  of  the  town  i.s  bold  and  rugged  with  numerous  deeply 
eroded  valleys  and  transverse  gorges  which  render  the  scener\' grand,  l>eauti- 
fuland  picturesque  beyond  description.  In  fact  it  is  a  veritable  paradise  for 
the  geologist,  and  if  one  wants  the  history  of  the  universe  condensed  into  an 
exceedingly  small  place  here  is  the  locality  to  look  for  it. 

Business  opportunities  are  abundant,  and  the  man  who  wants   to    under^ 
take    the    production  of  anything    made  from  stone  can  liardly  fail  to   find' 
what  he  desires  among  the  Plymouth  hills.     The  list,  as  has  been  given  here- 
tofore, is  a  long  one  and  comprises  most  of  the  economical  stone  products 
known  to  commerce. 

Plymouth  is  best  known  in  later  years  for  its  gold  diggings.  The  purity 
of  the  output  exceeds  that  usually  found  in  California.  In  1S55  a 
number  uf  men  who  had  worked  in  California  became  convinced  that  tlie 
rock  fornuitions  were  similar  to  those  in  which  gold  is  found  in  that  state. 
Acting  upon  this,  they  began  prospecting  in  Vermont  and  in  nearly  all  cases 
found  the  metal  in  encouraging  quantities.  About  se\en  hundred  dollars 
worth  was  taken  out  that  .season  in  the  state,  of  which  five  hundred  came 
from  Plymouth.  Dams  were  built,  sluices  were  erected,  and  for  a  time  the 
gold  fever  raged  as  highly  as  it  did  in  California  in  the  early  days.  On  the 
whole,  however,  the  diggings  cannot  be  said  to  have  proved  prosperous  that 
year.  In  the  fall  of  i«5S,  William  Hankerson,  who  had  di.scovered  the  gold 
in  1855,  began  working  a  claim  at  the  Five  Corners  witli  bright  prospvcls  of 
success.  In  a  piece  two  rods  square  he  took  out  about  four  hundred  dollars. 
worth  of  gold,  .some  in  nuggets  of  considerable  size. 

An  assay  made  November  9,  1*^55.  shows  the  [)urity  of  the  gold  to  be 

Weight  before  melting 136  dwts. 

WeiKlit  after  meiljup i^^.lwls. 

Citralsfitie .t.^^,. 2},^ 

Value  per   dwt , ,  .  09551 

Total  value .- * fi  3^.41* 

The  gold  of  Vermont  occurs  in  or  near  the  beds  of  serpentine  and  soap- 
stone,  and  none  of  value  has  ever  beeu  taken  out  east  or  west  of  that  line. 
The  largest  Itimp  ever  found  in  Plymouth  was  valued  at  fourteen  dollars 
and  came  from  Reading  Pond  brook. 

Taking  up  the  deposits  of  iron  ore  we  find  an  analysis  of  the  Plymouth 
iron  ore  to  be  as  follows  : 


k 
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Peroxide  of  iron , 

Silica 

Water 

Metallic  iron.. . . 


85.03 

253 

1450 

58- 1  a 


There  is  found  green  nialaehite  or  earbonate  ol  copper  inclo.sed  in  dolo- 
mite and  chalyl)ile  or  spathic  iron  mixed  with  pyrites  and  a  small  showing 
of  manganese. 

Near  Tyson  furnace,  one  of  the  postoffices  in  the  town,  is  a  large  deposit 
of  kaolin  and  white  sand  suitable  for  making  porcelain.  Thi.s  has  never 
been  worked  and  is  ready  for  the  manufacturer  who  desires  to  invest  money 
in  the  production  of  such  fragile  articles. 

Great  stress  was  laid  upon  the  presence  of  limestone  near  the  deposits  of 
iron  ore  when  the  exten.sive  heds  in  different  parts  of  the  South  were  opened 
a  few  }ears  ago.  That  was  just  and  proper,  but  it  was  hardly  proper  to  let 
such  rich  deposits  in  one's  own  state  go  begging  for  recognition  when  the 
same  was  true  here.  Plymouth  has  one  of  the  largest,  if  not  the  ver>'  largest 
bed  of  limestone  east  of  the  Green  Mjuntaius,  The  original  bed  is  some- 
what split,  but  there  is  no  doubt  about  its  being  the  same  deposit,  onre  one 
great  bed.  The  town  once  furnished  great  quantities  of  hmpstone  for  com- 
mercial purpo-ses  and  it  was  quarried  to  he  used  as  a  flux  in  smelting  the 
iron  ore  when  iron  production  was  going  on  here.  Now  the  largest  quarries 
in  the  state  are  idle.  It  is  six  to  seven  miles  to  the  railroad  and  other 
places  nearer  have  taken  away  the  value  of  the  stone  as  a  commercial  factor. 

The  mottled  marble  would  furnish  good    lime   for  whitewash  for  walls. 

The  variegated  marble  is  dolomite  composed  of 

CarboTiHte  of  lime . .         53.9 

Carbonate  of  maciiesia  ....  ... 44.7 

Oxiileof  iron  aiul  alumina.  ...  ....         13 

It  takes  a  good  polish  and  is  only  six  miles  from  a  railroad,  situated  on 
a  road  which  is  all  down  grade.  The  quarry  was  opened  about  1840  and 
worked  for  a  while,  but  white  marble  superseded  it.  It  has  produced  ex- 
cellent  white  lime  known  to  the  trade  as  Plymouth  white  lime.  The  atmos- 
pheric agencies  of  any  climate  hav*  no  effect  upon  it.  There  are  spots  in  it 
which  resemble  fragments  of  brancliiug  coral  and  some  geologi.sts  think  that 
it  is.  The  stone  splits  in  ail  directions  and  is  ven*-  easily  quarried.  The 
supply  is  inexhaustible.  Prof.  Hitchcock,  of  Dartmouth  college,  said  that 
one  thousand  men  mij^jht  work  upon  the  (luarry  for  one  hundred  years  with- 
out making  any  appreciable  diminution  of  the  supply. 

In  the  .soulhea.stern  part  of  the  town  are  extensive  .soapstone  beds,  and 
outcrops  are  numerous.  Further  north  are  still  others  and  there  is  appar- 
ently no  limit  to  the  riches  in  that  direction.  But  the  soapstone  is  similar 
to  that  found  all  over  Vermont,  on  the  eastern  side  of  the  mountains  and 
no  especial  description  is  necessary.     In  fact,  1  consider  that  all  the  beds  in 
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sixty  towns  are  but  outcroppings  from  what  was  once  one  hujije  deposit  of 

soapstoiie.  rent  asunder  by  some  mighty  agency  in  the  past. 

There  is  kaolin  under  the  hematite  beds,  manganese,    pyrolusile.  psilome- 

lane  and  braunnite.     Ochre  beds  are  fonnd  in  some  places  and  a  ferruginous 

limestone  is  found  beneath  and  contiguous  to    these  beds.     In  the  south 

part  of  the  town  is  a  deposit  of  hematite  which  Isaac  Tyson  worked  to  some 

extent.     Near  it  quartz-satul,  kaolin  and  manganese  are  found.     In  driving 

a  drift  from   the  east,  workmen    found  a  bed  of  kaolin  and  quartz-sand  five 

rods  thick.     Next  came  ochre,  then  hematite  and  manganese  ver>'  pleutifuL 

An  analysi.s  .shows  as  follows  : 

Peroxide  of  iron -    ...........  \v"3 

Silica.. 2 '>}. 

Water i4-5>' 

Numerous  other  beds  exist  but  none  are  so  good  as  these. 

The  iron  mines  are  but  evidences  of  ruin  now.  The  buildings  and 
machinery  are  removed  or  fallen  to  ruin.  The  shafts  and  tunnels  are  fallen 
in  or  filled  with  water  and  rubbish.  And  yet  there  are  grand  opportunities. 
Ludlow,  with  its  railroad,  is  but  a  few  miles  away.  The  Central  Vermont 
company  has  always  proved  i'.self  very  lilnrral  with  prospective  patrons  and 
there  is  little  question  that  the  company  would  build  a  .spur-track  to  these 
noble  mineral  deposits  did  the  promise  of  development  warrant  it.  They 
did  it  in  the  ca.se  of  Barreand  whj-  should  they  not  in  this  instance?  That 
would  solve  the  transportation  question  and  unlock  the  vast  resources  of  a 
wonderful  town. 

But  not  alone  as  a  wealth  producing  town  should  Plymouth  be  mentioned. 
The  scenery  is  superb.  The  source  of  Black  river  is  a  series  of  ponds  which 
cannot  be  equaled  in  America  for  beauty  of  location  or  .surroundings.  There 
is  nothing  like  it:  should  I  attempt  a  description  I  should  fail  of  my  purpose, 
and  I  will  not  try  it.  There  is  loo  much  to  be  said,  and  the  traveler  has  only 
to  visit  the  region  to  be  convinced  of  the  truth  of  my  statements. 

In  the  Hme.stone  formation  along  the  Black  river  valley,  in  the  eastern 
part  of  the  town,  is  a  series  of  caves  whicli  have  no  counterpart  in  New 
England.  And  so  one  might  go  on  enumerating  the  wonderful  natural 
beauties  and  richness,  but  space  forbids.  And  I  onlt  invite  the  capitali.st  or 
the  seeker  for  what  is  curious  in  nature  to  visit  the  locality  and  see  for 
themselves.  That  will  prove  it ;  and  when  yoti  have  looked  over  the  in- 
comparable mineral  deposits  or  lain  on  the  hillside,  sloping  to  the  west,  and 
seen  the  reflection  of  old  Soltudus  in  the  mirror-like  surface  of  the  silver 
lake  beneath  you.  you  will  say  that  not  in  all  the  world,  not  even  in  Switzer- 
land, can  such  surpassing  beauties  be  found. 

Burton  H.  Allbre. 


SOLDIERS"  MONUMHNTS  AT  THE  WORLD'S  FAIR. 


THE  progress  of  the  work  by  the  general  managers  connected  with  the  ex- 
hibit of  the  state  of  New  York  at  the  world's  fair,  and  that  of  the  judicial 
district  comnnssioners,  has  developed  and  emphasised  the  fact  that  in 
regard  to  interesting  and  important  matters  directly  connected  with  the  sta'e, 
bearing  on  its  credit  and  the  gratitude  and  public  spirit  of  its  citizens,  and 
in  which  the  public  has  a  deep  interest,  to  accomplish  which,  state  aid  in 
many  cases  has  been  invoked  either  by  approprialious  or  legislation,  statistics 
in  regard  to  the  work  accomplished  are  entirely  wanting ;  and  yet,  as  illus- 
tracive  of  the  development  of  the  state,  its  progress  and  liberality,  it  is  nec- 
essary- to  refer  to  them.  Throughout  the  state,  in  cities,  villages,  hamlets, 
cemeteries,  public  squares  and  parks,  monuments  have  been  erected  to  the 
menior>'  of  the  noble  dead  of  this  state,  those  who  occupied  prominent  official 
positions,  were  benefactors  or  philanthropists,  soldiers  of  the  Revulution,  the 
war  of  1812  or  that  of  '61.  and  yet  no  record  of  the  same,  or  of  the  cost,  or 
money  expended  therefor,  is  accessible. 

In  connection  with  the  intended  state  exhibit,  which  will  comprise  statis- 
tics in  regard  to  interesting  subjects  pertaining  to  the  state  and  localities 
herein,  a  circular,  a  copy  of  which  is  publislied  herewit];i,  has  been  issued  to 
the  several  judicial  district  comnu.ssioners,  and  responses  thereto  are  now 
being  received.  When  completed  it  will  make  a  most  interesting  and  in- 
structive record,  and  supply  an  important  chapter  in  the  general  history  of 
our  state.  The  photographs  of  the  various  mnuuments  bound,  will  make  a 
unique  and  interesting  volume.  It  is  hoped  that  citizens  generally  will  aid 
the  commissioners  of  the  several  judicial  districts  in  securing  full  and  accu- 
rate information  in  regard  tu  the  matter  referred  tu  in  the  circular. 

My  Dear  Sir:  I  will  be  ^really  obliged  if,  at  the  earliest  date  possible,  you  will  furnish 
me  the  following : 

First.     How    many  soldiers'   moniiincuts  are  there  in   the district,   including 

monuments  and  tneuiorial  arches  erected  in  memory  of  soldiers  of  the    Revolution,  the 
war  of  1S12  and  tht*  war  of  1861-5,  including  also  monuments  on  battle  fields,  if  any  ? 

Second,  Specify  how  the  njonutiieul.s  anrl  arches  were  erecled,  whether  by  special  act 
of  the  legislature,  under  a.  general  statute,  or  by  state,  city,  town,  by  assessment  or  pri- 
vate subscription. 

Third.     Give  the  coat  of  each  monument  and  memorial  arch, 

I'ourth.     State  the  cost  of  placing  the  nicniorial  in  position. 

Fifth.     Give  in  full  the  inscription  on  each  monument  and  arch,  including  the  names. 

Sixth.     At  what  point  and  when  erected,  and  by  whom  designed. 

I  appreciate  the  fact  that  to  obtain  this  information  will  require  time  and  considerable 
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correspondence,  but  I  dedre  the  information  asked  for  shall  be  full,  complete  and  accii- 
rate.  I  wish,  also,  to  secure  information  in  regard  to  any  monument  in  vour  district 
erected  by  the  public  in  niemorv  of  any  distinguished  citizen  of  the  stale,  giving  full 
particulars  as  to  the  cost,  by  whom  erected,  etc.  If  practicable,  please  procure  photo- 
graphs of  the  several  monuments  and  arches.  The  expense  vou  are  subjected  to  neces- 
sarily, in  procuring  photographs,  I  will  remit  to  you  on  being  advised  of  the  sum 
expended.  Very  truly  yours,  Donald  McNaughton. 

Chief  Executive  Officer. 

The  publication  of  the  list  of  soldiers'  moniunents  in  this  state  will  stim- 
ulate U:>calities  which  have  been  remiss  in  honoring  their  soldier  dead,  to 
activity  in  getting  in  line  with  localities  which  already  have  done  themselves 
credit  by  honoring  the  brave  dead. 


IMITATION  GEMS. 


A  DISCOVERY  which  promises  to  be  of  the  most  importance  has  been 
tiiade  by  one  of  our  Glasgow  scientists,  says  the  Gla.sgow  Herald 
(Sc<»tlaiid.)  Although  imitation  gems  are  obtainable  in  any  reqtiired  quan- 
tity, the  production  of  crystals  having  the  hardness,  durability,  and  other 
tjualities,  both  physical  and  chemical,  of  natural  slones  has  been  one  of  the 
unsolved  prol)lems  of  applied  chemistry'.  The  most  advanced  efforts  up  till 
now  ]:a\'e  been  made  in  Paris, and  the  French  specialists  have  at  least  proved 
the  possibility  of  pnxlucing  sapphires,  rubies  and  other  stones  by  artificial 
means,  their  products  being  real  gems,  and  not  glasses.  It  is  doubtful,  how- 
e\er,  if  the  originators  of  the  French  methods  themselves  claim  that  theirs 
are  the  methods  of  nature,  and  it  is  reasonable  to  suppose  that  the  most 
natural  method  will  be  the  most  practically  successful  one.  Although  no 
geologist  or  chemist  can  declare  the  new  process  to  be  the  process  of  nature, 
yet  many  analogies  point  that  way.  Experimenters  in  this  field  may  have 
been  partly  di.scouraged  by  the  thought  that  the  gems  of  nature  were 
produced  under  conditions  of  enormous  pressure,  to  which  might  have  been 
added  very-  high  temperatures,  and  that  they  were  in  sotne  cases|tlie  products 
of  long  periods  of  lime.  It  is  po,ssiblt,  however,  that  too  much  weight  has 
been  given  to  this  p. tint.  In  the  process  now  under  notice  no  such  dis- 
couraging conditions  are  present,  and  the  method  is  Avonderfully  simple. 
Even  working  on  the  laboratory  scale,  using  snuill  vessels,  stones  have  been 
obtained  over  one-sixteenth  of  an  inch  in  diameter,  and  very  large  numbers 
have  been  formed  approaching  that  size.  There  is  no  reason  to  doubt  that 
working  on  a  larger  scale  will  yield  stones  of  any  size  likely  to  be  required. 
The  noblenaturreoftheiiroducts is  beyond  doubt,  as  they  are  verj' hard,  infusi- 
ble at  all  ordinarily  attainable  temperatures,  and  insoluble  in  any  acid.     The 
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bulk  of  the  gems  are  white,  or  rather  colorless,  sapphires.  They  are  com- 
pact and  transparent  crystals,  and  many  specimens  have  a  splendid  lustier. 
By  subsequent  treatment  some  of  them  have  taken  on  the  sapphire  blue. 
Some  of  the  .specimens  seem  to  obtain  a  small  amount  of  carbon.  This 
element  is  sometimes  present  in  small  quantity  in  natural  emeralds,  a  fact 
not  generally  stated  in  books  on  the  subject.  In  a  few  specimens  the  pro- 
portion of  carbon  seems  to  be  con.sideral>le.  and  there  are  present  individual 
crystals  having  physical  properties  more  nearly  allied  to  the  diamond  than 
to  the  sapphire.  In  nature  diamonds  are  often  found  associated  with  other 
gems.  In  any  case  the  pro<lucts  contain  little  or  no  silica,  this  compound 
being  the  characteristic  ingredient  in  all  kinds  of  glass.  Apart  from  the 
possibilities  of  the  process  in  the  direction  of  producing  the  diamond,  the 
chief  point  already  established  is  that  of  having  found  an  easy  method  of 
cr>'stallizing  alumnia.  The  oriental  ruby,  oriental  amethyst,  and  other  gems 
coming  uuder  the  heading  "oriental,"*  are  all  of  llietn  only  variously-colored 
.sapphires,  and  alumina  forms  the  chief  constituent  of  the  series.  There  is 
little  doubt  that  the  process  will  yield  the  ruby  and  other  varieties.  Apart 
from  ornamentation,  their  hardness  will  fit  them  for  mechanical  puq>oses. 
and  their  cutting  power  is  remarkable,  perhaps  due  to  the  smill  amount  of 
carbon  already  spoken  of  The  author  of  the  process  has  sought  the  opinion 
of  several  of  the  foremost  men  of  science,  and  their  general  verdict  has  been 
ver\-  favorable.  The  discovery  may  prove  to  be  one  of  the  most  important 
yet  made  in  miiieralogical  chemistry,  and  the  future  developments  both 
commercially  and  .-scientifically  difficult  to  estimate.  The  originatoi  of  the 
process  is  James  Morris. 


THK   BEST  ROAD  STONE. 

^/''COMPARATIVE  experiments,  made  with  a  view  to  ascertain  the  kind 
V_>  of  stone  best  adapted  for  roads,  show  the  specific  gravity  of  a  rock  is 
really  no  imlication  whatever  of  its  fitness  for  such  a  purpose,  .slate. 
for  example,  weighing  175  pounds  per  cubic  foot,  and  pure  mica,  weighing 
about  1S3  pounds,  being  entirely  unserviceable.  It  is  thought  by  some  that 
trap  rock  has  no  superior  for  this  u.se,  after  this  coming  felcite.  and  next  in 
order  is  granite,  though  in  regard  to  the  latter  there  is  to  be  considered  the 
difference  in  quality  that  exists,  the  kind  containing  liornblende  being  pre- 
ferable to  that  with  mica :  the  latter  sort  is  soft,  rendering  it  much  inferior 
to  the  foi.Titr. — Poughkvepsie  Kews-Prtss. 


ARCHITECTITRAL  MODELS. 


WHEN  a  building  of  great  magnitude  is  to  be  erected,  the  cost  of  a 
model,  althuugh  it  may  be  considerable  in  itself,  becomes  a  mere 
trifle  iu  the  sum-total.  Where  merely  the  facade  of  a  building  will 
be  exposed  to  view,  a  model  may  be  dispensed  with,  as  a  sample  elevation 
will  answer  the  purpose  perhaps  quite  as  well.  But  for  one  that  is  itisulated, 
or  is  at  all  complex,  a  model  becomes  desirable.  The  same  again  if  a  facade 
is  composed  of  many  parts  or  surfaces,  some  projecting,  others  retiring,  the 
effect  of  which  cannot  else  always  be  so  distinctly  foreseen  as  it  ought  to  be. 
at  least  not  except  perspective  drawings  be  made  of  it  from  several  different 
distances  and  points  of  view,  and  if  there  be  many  of  these,  they  will  be 
hardly  less  exjwnsive  than  a  model  itself.  Besides,  even  %vhen  an  architect 
has  thoroughly  considered  all  his  preparatory  drawings,  he  may  still  find 
out  something  that,  if  not  absolutely  faulty,  may  be  considerably  improved 
— something  that  he  bad  thought  would  have  had  a  different  effect,  and 
which  therefore,  if  detected  in  the  model,  can  still  be  remedied.  For  show- 
ing the  internal  parts  of  a  building  models  are  of  comparatively  little  use. 
since  they  may  be  far  more  distinctly  understood  by  means  of  plans  of  the 
different  floors  and  sections.  Indeed,  unless  a  model  be  made  to  open  or  be 
so  constructed  that  either  one  or  more  of  its  sides  ma\'  be  removed  at  pleas- 
ure, so  as  ti>  lay  open  the  interior,  the  inside  of  a  building  can  hardly  be 
shown  at  all  in  a  model.  Hence  models  are  very  seldom  indeed  resorted  to 
for  such  purpose,  and  then  only  to  show  a  single  large  apartment,  such  as 
the  interior  of  a  church,  or  something  of  that  sort,  whose  construction  re- 
quires to  be  so  explained,  for  it  is  hardly  necessary  to  observe  that  the  most 
accurate  and  best-executed  model  cannot  in  such  cases  give  the  effect  of  the 
building  itself  as  viewe<l  when  we  stand  within  it.  After  all.  useful  and 
uusatisfactorj' as  models  are,  they  are  apt  in  *»ome  degree  to  mislead  unless 
due  precaution  be  taken  to  guard  against  misconceptions.  As  a  miniature 
representati(»n  of  a  building,  more  especially  if  it  he  beautifully  finished  up, 
a  model  possesses  a  certain  prettiness  of  its  own  which  captivales  the  eye, 
and  is  likely  to  cause  it  to  overlook  the  commonplace  or  trivial  character 
perhaps  of  the  design  so  shown.  Another  imperfeclion  attending  a  model 
is  that  it  conveys  no  idea  of  the  situation,  but  merely  shows  the  building 
itself,  apart  from  all  its  accessories,  probably  its  disadvantages  of  locality. 
A  model  of  St.  Paul's,  for  instance,  may  be  viewed  in  any  direction  and  from 
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any  distance,  whereas  the  building  itself  can  be  seen  only  by  looking  di- 
rectly up  at  it,  except  from  one  or  two  points.  It  is  necessary,  therefore, 
that  any  delusion  of  this  kind  may  be  carefully  guarded  against,  at  least  in 
an  edifice  of  importance,  by  an  exact  plan  of  the  situation,  and  one  or  more 
views,  as  may  be,  showing  it  as  it  will  actually  appear  when  erected.  On 
the  other  hand,  it  is  one  circumstance  greatly  in  favor  of  models,  that  after 
they  have  served  their  first  purpose  they  ha\e  their  value  as  ornamental 
works  of  art. —  The  ArchiUct,  London, 


A  NOVEL  BUILDING  PROJECT. 

LDe  SMIDT  is  a  Belgian  who  proposes  a  project  to  the  chamber  of 
,  commerce  that  knocks  out  anything  yet  suggested.  It  is  a  structure 
compared  to  which  the  colossus  of  Rhodes  and  the  Eiffel  tower  would 
seem  small  affairs.  The  cost  would  be  about  $2,000,000  or  thereabouts,  a 
sum  which  he  is  confident  Denver  could  raise  in  a  week,  if  the  public 
once  grasped  an  idea  of  the  value  of  the  structure  as  a  mere  adventure. 

The  drawing  he  submits  says  the  Denver.  (Col.,)  Nnvs,  shows  a  building' 
constructed  as  an  arch  over  a  street,  and  he  suggests  that  a  suitable  site  be 
at  the  Union  depot,  where  it  could  be  styled  "the  Gateway  to  the  Great  West," 
or  bear  some  other  appropriate  symbolical  designation. 

Each  of  the  legs  of  this  giant  arch  is  a  massive  business  block  sixteea 
stones  high  and  surmounted  with  a  tower  rising  40«j  feet,  representing  the 
number  of  years  since  the  discoven,'  of  America.  Oue  tower  is  crowned 
by  an  observatory  and  the  other  by  a  huge  geographical  globe.  Numerous 
elevators  are  designed  to  .sejiaralely  serve  the  towers  and  the  business  por- 
tion of  the  block.  Ivach  of  the  legs  is  ninety  feet  square,  the  depth  of  tlie 
arch  along  the  street  thus  being  ninety  feet,  the  same  as  its  width.  About 
half  aV)l«ickon  each  side  would  be  necessary  for  beautifully  laid  out  grounds 
which  would  permit  the  symmetrical  proportions  of  the  building  to  ajipear 
in  all  their  majesty.  Provision  is  made  for  ample  lighting  facilities  within 
and  without  the  arch  by  day,  while  at  night  clusters  of  powerful  arc  lights 
artistically  arranged  would  illumine  the  surroundings. 

Niches  are  provided  for  statues  of  the  signers  of  the  Declaration  of  Inde- 
pendence, the  presidents  of  the  United  States  and  other  great  men.  Alle- 
gorical groups  of  varied  character  add  beauty  to  the  ensemble.  Within, 
besides  the  hundreds  of  offices  which  are  to  make  the  enterprise  remuner- 
ative are  auditoriums  suitable  for  large  gatherings.  Above  the  richly  sculp- 
tured facade  of  the  great  arch  facing  the  deput  are  constellations  of  revolv- 
ing lights  representing  the  original  thirteen  and  the  present  forty-four  states 
and  other  national  and  historical  subjects.     Above  these,  surmounting  the 
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arch  and  midway  between  towers  at  a  height  of  285  feet  is  a  musical  balcony 
in  Ihe  form  of  a  mammoth  shell. 

Here  could  be  placed  an  orchestra  with  every  variety  of  instruments  and 
by  an  ingenious  arrangcnieul.  like  to  tlie  ancient  ear  of  Diouysius,  the 
music  could  be  heard,  not  only  all  over  the  city,  but  the  occupants  of  each 
room  could  enjoy  its  strains  while  resting  at  ease  in  the  privacy  of  their 
chambers. 

There  are  many  other  striking  features  included  in  the  plan  and  the 
entire  construction  would,  of  course,  be  of  the  ma^t  enduring  and  finished 
character. 


CARE  OF  TOOLS. 


ONE  of  the  duties  of  the  smith,  as  ii  is  the  duty  of  workmen  in  ever>' 
department,  is  to  keep  his  tools  in  order.  The  great  trouble  in  the 
smith-shop  is  the  battering  of  the  heads  of  tools,  and  faces  of  hammers. 

This  battering  is  due  to  impact,  which  is  a  change  of  the  molecules  in- 
duced by  heat  generated  by  motion.  The  constant  blows  set  the  molecules 
in  motion  and  cause  ciystallizatiou,  which  is  simply  the  forming  of  the  mole- 
cules into  crystals,  which  are  the  natural  form  of  solids  as  the  spherical  is 
"f  liquids,  and  by  this  reformation  of  the  molecules,  their  cohesive  powers 
are  weakened  and  the  strength  and  resistance  of  the  tool  lessened.  Steel 
hammers  and  sledges  become  crystal] i/-ed  in  less  than  a  year,  from  con.stant 
use,  and  chip  off  at  the  outer  edges  and  sometimes  inflict  painful  wounds. 
More  than  one  such  case  has  been  recorded  where  chips  from  hammers  have 
caused  the  loss  of  an  eye,  and  where  serious  wounds  have  been  the  result 
of  a  careless  failure  to  keep  the  hannners  dressed  up. 

Hammers  and  sledges  also  become  hollow  on  the  face,  from  constant  use 
and  neglect,  which  not  r>nly  unfits  them  for  use,  but  makes  them  liable  to 
split.  They  frequently  split  at  the  eye.  which  is  caused  by  crystallization, 
and  tho.se  which  are  fullered  at  each  side  of  the  eye  frequently  break  at  the 
fullered  portion,  causing  more  or  less  damage  and  injury. 

Aside  from  the  datiger  of  this  neglect,  the  quality  of  the  WDrk  is  lowered. 
Imperfect  louls  cause  the  twist  in  the  iron  when  swaged  and  the  uneven- 
ness  of  the  fullering,  and  that  in  smoothing  off  a  flat  piece  of  iron,  one  side 
becomes  thinner  than  the  other,  and  so  on  to  the  end  f)f  the  chapter,  so  that, 
beside  being  a  safer  way,  it  is  a  more  economical  way  to  have  the  tools  kept 
in  proper  order.  If  there  is  anything  that  looks  shiftless,  it  is  a  tool  bench 
with  tools  all  battered  up.  While  it  is.  of  course,  utterh  impos.sible  to  have 
the  heads  in  the  best  condition  when  the  tools  are  in  constant  use.  there  is 
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no  necessity  for  leaving  them  till  they  are  battered  way  down  to  the  eye  and 
beyond  all  usefulness  and  hope  of  repair,  when  an  occasional  dressing  and 
repairing  would  make  them  safer  and  more  useful,  and  at  the  same  time  in- 
crease their  durability.  The  thrifty  workman  will  not  allow  this  state  of 
affairs  to  remain,  and  will  find  time  to  keep  his  tools  in  good  order,  however 
busy  he  may  be  ;  as  he  realizes  that  it  pays  to  do  it.  and  in  reality  saves  time 
in  the  work.  A  workman  who  understands  his  tools  and  how  they  are  made 
will  understand  how  to  do  this,  and  needs  no  advice  ;  but  to  the  apprentice, 
any  suggestions  in  even,'  line  that  pertains  to  his  labor  are  welcome,  and  in 
the  future  we  hope  to  have  something  more  to  say  on  this  subject. — Amrs- 
bury  Vehicle, 


CEMENT  CONCRETE  TESTS. 


A  LARGE  number  of  experiments  have  been  made  by  the  engineers  of 
the  Melbourne  Metropolitan  Board  of  Works  as  to  the  desirability  of 
bluestone  toppings  and  screenings  being  substituted  for  sand  for  mak- 
ing Portland  cement,  concrete,  or  mortar  for  the  main  outfall  sewer.  The 
results  show  that  the  substitution  is  advantageous ;  that  samples  or  bri- 
quettes made  with  Heaconsfield  sand  and  cement,  and  bluestone  toppings 
and  cement,  in  the  same  proportion — ^viz.,  2  to  i  of  cement — show  the  strain 
required  to  break  the  briquettes  was  much  greater  with  the  latter  material 
than  viith  sand.  As  to  the  crushing  strength  of  the  concrete,  this  being  the 
chief  requirement  for  sewers,  the  experiments  made  showed  conclusively 
that  from  ratios  of  1  to  H  to  1  to  15  the  mortar  made  with  bluestone  toppings 
was  much  stronger  than  that  made  with  sand.  Other  series  of  tests  prove 
the  same  superiority  of  bluestone  toppings  in  ever>-  case,  and  the  authori- 
ties have  decided  to  allow  either  bluestone  toppings  or  sand  to  be  used  for 
the  outfall  .sewer,  whichever  is  the  cheaper.  Comparing  the  strength  and 
cheapness  of  the  various  concretes,  the  following  give  ver>'  good  results : 

1  of  cement,  4  of  bluestone  toppings,  i  of  bluestone  screenings,  and  i  of 
bluestone ;  also   l  of  cement,  3  of  bluestone  toppings,  2  of  screenings,  and 

2  of  bluestone  ;  also  1  of  cement.  2  of  bluestone  toppings,  2  of  screenings, 
and  3  of  bluestone.  Of  these  the  latter  is  recommended  for  the  sewers. 
The  general  results  are  thus  summarized:  '*(i)  Neat  Portland  cement  is 
stronger  both  in  tensile  and  crushing  strength  than  any  mixture  ;  (2)  that 
Portland  cement  mixed  with  bluestone  toppings  to  form  a  mortar  is  always 
stronger  if  sand  be  substituted  for  toppings;  (3)  that  mortar  com ]>osed of 
I  of  Portland  cement  and  i  of  bluestone  toppings  is  reduced  in  strength  by 
the  addition  of  screenings;  that  the  addition  of  two  parts  of  screenings  in- 
creases the  strength  of  the  poorer  mortars,  and  that  the  maximum  strength 


44" 


0/^/)£/!  OR  ANARCHY? 


is  obtained  by  the  addition  of  one  part  of  screenings  to  mortars  of  ratios  i 
to  2  to  I  to  5 ;  (4)  that  in  Portland  cement  concretes  the  best  result  with 
any  mortar  is  given  when  combined  with  one  part  of  screenings  and  i  part 
of  stone ;  that  the  increase  of  screenings  has  a  tendency  to  weaken  the  con- 
crete if  more  than  i  or  2  parts  be  used ;  that  with  mortars  poorer  than  i  to 
2,  2  or  3  parts  can  be  added  without  materially  reducing  the  strength." 


ORDER  OR  ANARCHY? 


WE  are  confronted  at  this  moment  by  masses  of  discontented  men,  who, 
in  the  endeavor  to  attain  their  own  ends,  do  not  hesitate  to  strike 
ruthlessly  at  thecomnim  safeguards  of  the  American  Commonwealth 
— which  are  a  respect  for  the  rights  of  others  and  a  conscientious  regard 
for  the  duties  of  citi/onship.  These  men  have  identified  the  right  of  pro- 
test with  the  savage  insiitict  to  destroy.  They  are  making  war  not  again.st 
capital  but  against  labor.  They  shout  freedom,  but  they  act  the  most  in- 
tolerabJe  tyranny. 

If  the  ignorance  and  fatuity  which  mark  this  desperation  of  class  interest 
have  taken  root  broadly  in  the  American  people  we  may  well  despair  of 
Democracy.  If  that  tolerance  and  respect  for  laxv  which  have  built  up  our 
solidarity  of  practice  have  given  uut  we  are  indeed  upon  the  eve  of  a  sick- 
ening revolution  that  will  make  the  patriot  and  the  humanitarian  lose 
faitli  in  the  race. 

There  are  not  wanting  surface  indications  of  sucli  a  crisis.  When  the 
agents  of  great  pubhc  interests  have  to  appeal  continuously  to  the  military^ 
to  protect  those  interests  from  the  mob,  when  travel  and  manufacture  have 
to  look  to  the  strong  arm  of  the  State  to  carry  on  their  necessary  functions, 
we  may  well  believe  that  there  is  something  wrong  or  at  least  something 
lacking  in  the  people  themselves. 

That  this  is  only  a  surface  indication  and  does  not  warrant  pessimistic 
conclusions,  it  is  one  of  the  privilages  of  the  hour  for  the  sagacious  Ameri- 
can who  believes  in  his  country  to  .see. 

Under  and  behind  all  the  disturbances  of  these  currents  still  flows  the 
great  silent  tide  of  popular  obedience  and  American  intelligence. 

In  sonii  irresistible  way  the  consensus  of  opinion  and  of  will  nrust  make 
itself  felt  and  known. 

The  wisdom  of  prudence  is  in  letting  well  enough  alone  when  it  has  the 
w.irra!it  of  a  third  of  a  century  of  progiess  and  patriotism,  and  above  all 
else  the  people,  we  confidently  believe,  will  desire  to  express  their  con- 
demnation of  un-American  methods,  their  intolerance  of  imported  brutality 
and  class  hatred,  and  their  close  adhesion    to  law  and  order  by  avoiding  a 
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revolution  in  sentiment  as  firmly  ;is  they  have  just  put  down  a  revolution 
in  arms.  Aside  from  all  other  minor  issues  iuvoh'ed  in  election  the  great 
duty  of  American  people  is  to  makt  their  choice  an  overwhelming  decision 
in  favor  of  conservatism  and  an  unanswerable  rebuke  to  the  proletarian 
demagogj'  which  is  responsible  for  so  much  of  the  present  un-American 
outbreak. — Nexv  York  Evening  World. 


WIDE  VARIATION  IN  BIDS. 

WE  present,  simply  as  an  example  of  the  different  methods  of  figuring 
on  results,  the  following  bids  for  the   interior  marble  work   on   the 
Massachusetts  state-house  extension.     They  were  as  follows : 

Norcross  Bros  ,  for  Italian  marble, fi.H8,ooo  ;  if  fossilized  Echailloii  is  retjuired,  f2t,oao 

dcd  ;  for  Sienna  inarble  columns,  #,^600  added. 

Charles  H,  Hall  &  Co.,  for  Itnlian  marhle,  $242,150;  for  fossilized  Echailloii  marble, 
$5,700  added;  for  Sienna  marble  columns,  $5,500  added. 

Dft\*idson  Bros,  for  Italian  marble,  $235,589;  for  fossilized  Echaillon,  $22,000  added; 
for  Sienna  marble  columns;  $9,640  added. 

Bowker,  Torrey  &  Co.,  for  Italian  marble.  $265,363;  for  fossilized  Kchaillou,  $54,833; 
for  Sienna  marble  columns,  $9,388;  for  polished  granite  shafts,  $1,460  added. 

Dattcrson,  See  &  Eisele,  for  Italian  marble,  $396,000;  for  fossili7.e<l  Echaillon,  $15,300, 
for  Sienna  marble  columns,  $8,000  added ;  if  polished  granite  shafts,  deduct  $4,000. 

Some  of  our  readers  may  wonder  whj-  there  should  be  such  a  difference 
among  the  bidders,  as  for  instance,  on  Italian  marble,  or  Echaillon,  or  Sienna 
— in  the  >^encral  average — the  presumption  being  that  the  specifications 
called  for  one  class  of  each  material.  The  common  average  for  Italian  would 
he,  as  illustrated  inthese  bids,  $265,520,  and  yet  there  is  a  difference  between 
the  highest  and  lowest  bidders  on  this  item  of  $2o5,4fjf.). 

On  Echaillon  the  difference  is  even  more  remarkable.  The  common 
average  on  this  stock  is  a  bid  of  $23,766,  and  yet  there  is  a  difference  be- 
tween the  highest  and  lowest  bidder  on  litis  item  of  $49,133. 

There  may  be  some  errors  in  the  presentation  of  these  figures,  which  are 
taken  from  the  Boston  Hi'raid's  report,  but,  except  for  the  extraordinary 
differential  here  illustrated,  the  bids  afford  a  graphic  example  of  the  remark- 
able figuring  often  indtilged  in  by  bidders  for  large  work. 


"Copy  of  Stonij  is  at  hand.  It  is  an  exccllciit  work  and  an  honor  to  the 
stone  business.  We  will  be  pleased  to  receive  it  regularly." — Southern  Stone 
and  Monumental  Co  ,  Chattanooga,  Tcnn. 


GRANITE  IN  NORTHAMPTON  COUNTY.  PA. 

THE  Bethlehem  (Pa.)  Tim^s  says  an  almost  inexhaustible  deposit  of  first- 
class  granite,  discovered  two  moiUhsagoby  George  R.  Herstine.of  South 
Helhlehem,  will  soon  l>e  qitarried  by  a  company  from  that  city.  Two 
niontlis  ago  he  found  out  that  granite  existed  at  Rocklown.  in  Williams 
township.  It  is  situated  a  mile  west  of  Raubsville,  on  the  Delaware,  and 
four  nules  from  Easton.  The  land  is  owned  by  Samuel  Raub  and  was  for- 
merly the  famous  Dr.  Wilhehn's  farm.  Mr.  Herstine  kept  tlie  matter  quiet 
and  ascertained  the  worth  of  the  granite.  Experts  found  it  susceptible  of  a 
very  high  polish  and  invulnerable  to  all  acids.  It  contains  not  a  particle  of 
iron,  tlie  principle  which  renders  so  many  kinds  of  granite  liable  to  rust. 
The  granite  makes  the  finest  building  stone  and  beautiful  monuments  and 
will  be  vePii'  ser\icable  for  curbing  and  posts  for  cemetery  lot  fences.  All 
the  .stone-cutters  in  this  vicinity  are  enthusiastic  over  the  new  granite. 
Samples  were  submitted  to  them  and  all  have  given  orders  for  a  trial  lot.  The 
granite  covers  thirty -fixe  acres  and  is  the  only  ledge  of  granite  of  any  ac- 
count in  Northampton  county.  It  is  said  no  other  farms  in  the  neighbor- 
hood contain  any  of  this  valuable  stone. 

The  deposit,  which  is  syenite  granite  of  a  grayish  blue  color  when  pol- 
ished, is  tiounded  on  all  sides  by  an  exceedingly  good  grade  of  lime^tone- 
An  upheaval  ages  ago  left  the  granite  ledge  there.  Large  quantities  extend 
above  the  .surface.  Huge  blocks  sixteen  feet  high  antl  forty-five  feet  long 
only  await  being  broken  up  and  carted  away.  The  depth  of  the  deposit 
is  unknown.  Extensive  machinery  will  be  erected  as  early  as  possible. 
Either  .steam  or  electric  drills  will  be  used  in  quarr>'ing  the  stone.  An 
e.xptrt  from  Lehigh  University  has  estimated  that  the  deposit  contains  at 
least  2.000,000  tons  of  granite  and  it  may  be  four  or  fi.ve  times  this  amount. 
—  Wind  Gap  Dispatch. 


MEXICAN  MARBLE 


THE  marble  of  Galeana  (Chihuahua)  is  comparable  to  that  of  Carrara; 
that  of  Tecali,  which,  althuugli  a  marble,  is  known  to  e\ery  one  in  the 

United  States  under  the  name  of  Mexican  onyx,  is  of  admirable  trans- 
parency and  variety  of  color.  The  state  of  Nuevo  Leon  produces  a  great 
variety  of  colored  and  white  marbles,  and  the  same  might  be  said  of  almost 
all  the  other  states.  The  gray,  black  and  other  colored  marbles,  more  or 
less  beautiful,  of  Orizaba  (Vera  Cruza)  constitute  to-day  one  ol  the  vastest 
and  most  important  affairs  in  Mexico.  The  cj^uarries  are  yen,*  numerous. 
and  their  exploitation  is  developed  day  by  day^ 
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STONE  PRODUCTION.* 

THE  present  report  on  stone  in  the  United  States  is  intended  particu- 
larly to  show  the  distribution  by  counties  of  the  different  varieties  in 
the  various  productive  states  and  territories.  With  this  purpose  in  view, 
each  productive  state  and  territory  is  treated  of  by  itself.  The 
statistical  figures  apply  in  the  large  majority  of  cases  to  the  calendar  year 
1SS9,  and  they  serve  to  show  the  relat!^'e  magnitudes  of  the  industries.  In 
addition  to  the  subject  of  distribution,  other  features  of  interest  in  regard  to 
the  properties,  the  chemical  constitution  and  physical  structure  of  the  stone 
aud  the  purpo.ses  to  which  it  is  applied  are  included  in  so  far  as  the  data  at 
hand  at  this  time  will  permit. 

In  18S9,  there  were  produced  in  the  United  States  limestone,  granite, 
sandstone,  marble,  slate  and  bluestonc,  named  in  the  order  of  their  com- 
mercial importance. 

The  total  value  of  this  stone  product,  according  to  the  results  of  the 
eleventh  census,  was  $53,035,620,  distributed  as  follows :  Limestone,  $19,- 
095'*79;  granite,  $14,464,095;  sandstone,  $10,816,057;  marble,  $3,4»8, 170; 
slate,  $3,482,513;  and  blue.stone,  $1. 689,606.  In  1K90  no  such  detailed 
cauva.ss  of  the  United  States  was  attempted  as  was  executed  in  the  previous 
year  for  the  eleventh  census.  Building  was  more  active  in  1890  than  in  1889, 
and  the  total  shows  fully  the  normal  growth  to  a  total  value  for  stone  of  all 
kinds  of  $54,000,000, 

GRANITE. 

Production. — The  value  of  the  granite  produced  in  the  T 'nited  States  in 
1S89  was,  as  shown  in  the  following  statement,  $14,464,095.  This  product 
was  distributed  among  28  states  and  territories,  as  follows; 

PRODUCTION  OP  ORAMITK  IN  THE  UNITED  STATBS  IN  1889,  BV  3TATBS  AND  TERRITORIES. 


Statru 


Massachusetts  — 

Maine 

California 

Connecticut  

Rhode  IslaiuJ 

Georj/ia 

New  Hampshire. 
Pennsylvania  ... 
Vermont  . .  ,  . 

Missouri 

Man'latul. 

New  Jersey 
Minnesota.  . . 

Virginia 

Colorado  . . 


I'a/Mf  0/ 
Output. 


>2,503,503 
2,225,839 
1,329,018 

I,u6l,203 

931.216 

752-181 

727-53' 
623.352 
581,870 

500,643 

447.489 
425,673 
356,783 
332.54S 
314.673 


Stat*!, , 

South  Dakota   .  . 
Wisconsin 
New  York. 

Delaware 

North  Carolina, 
South  Carolina. 

<Jregon 

Texas  

Itah 

Montana 

Arkansas 

Washington 

Nevada 


t'alMf  of 
Onlput. 


I304.673 
266,095 

232,773 

211,194 
146,627 

47.614 

44.150 

22,550 

8,700 

76,000 


Total $14464,095 


"Rrporiuf  fnited  Stales  Geological  Survey  for  18K9-9.J 
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Uses. — The  purposes  to  which  the  granite  product  was  put  were  as  follows: 
Buikling,  $6,166,034;  street  work,  $4,456,^91 ,  cemetery,  monumental,  and 
><lccorative  purposes,  $2.371,91 1;  bridge,  dam  and  railroad  work,  $i.23«,40i» 
and  miscellaueous  uses.includiug  millstones,  walls  (fences)  .watering  troughs, 
posts,  engine  and  machine  beds,  yard  stock,  boundary  stone,  horse  blocks^ 
etc..  §230,858. 

MAknijv. 
Prodtution. — The  value  of  the  marble  producc^d  m   the  United  States   in 
1889  was  $3,48^,1 70.     This  was  the  product  of  ten  states,  as  foUowB : 

r-ROHUCTIOX   OF  MARBI^K   IN   THE    UNITED   STATES    IN    I8H9,    IN    STATKS. 


1 

Slalrt. 

yalur  of 
Output, 

%                             StaU. 
5< 

Output. 

1 

Vermont , . . 
Tennessee. 

New  York 

Georgia ... 

$2,169,560 
419,467 
354.197 
196,250 
l39,Si6 
87,030 

7    Pentisvlvania , . . . .  1 

3 

3 

4 

8    Massachusetts.. ... 
Q    Idaho             

1121,850 

lo    Virfjinia  .          

Maryland 

California 

ToUl 

5 
6 

13488.170 

MARBLE  IMFORTEJ}   AND    SNTERfiD    FOR  CONSUMPTION  IN  THE    UNITED  STATES,  1S67  TO 

1883,  INCLUSIVE. 


X 

"» 

^•v 

«1 

t1 

lis 

•^  V 

•teO-V 

IB  * 

III 

-    < 

^ 

1867  . 
1868 

IS69  . 
187J. . 
1871.. 
1872.. 

1873 
1874 
1875 
1876  . 
1877 

1878.. 
1879 •• 
1880.. 

iSSl  . 

1H82 
ISH3 


$5,973 
3.499 
3. '24 
1.837 
1.456 
595 

2,li4 
198 
184 


to*' 


•I 


fi6s; 

l.oStj 
21 


I44 


87 


Ji92.5»4 
3^9.750 
359.881 
332.839 
400.158 

47.S.7«8 
396,67 1 
474.680 
527.628 
529.126 
349.590 
'  76,836 
329.155 
531.908 
470.047 

486.331 
533.096 


$2,54° 
4.403 
3.898 
3»7»3 
i,«34 
4.017 
4,148 
2.863 
1.623 

i,»5i 
1,404 

59a 

427 

7.239 

1.468 

3,582 

2,Ot] 


Total, 


f5».978 
85.783 
101,309 

142.785; 
118,016 

54.539; 
69,991 
5«.699 
72,389, 
6o,596j 

77.293! 
43,9«51 
54,857 
62,715 
82,046 
84,577 
71,905 


$247.03? 
399.936 
465.088 

479,337 
525,598 
539.624 
473,955 
53  ".079 
603,619 
591.884 
430411 
421,660 

384,623 
601.862 
553.900 
575.  MS 
607.631 


During  the  calendar  years  ending  December  31,  from  1886  to  1890,  and 
fi.scal  years  ending  June  30,  for  1884  and  1S85,  the  classification  has  been  as 
follows ; 


STONE  PRODUCTION. 
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MARBLK    IMPORTED    AND   UNTBRSP    FOR   CONSUMPTION   IN    THB   VNITKD   STATES  FROM 

1884  TO  1890. 


Class  ifica  tt'on. 

1884. 

1885. 

l»S6, 

1887, 

iS«8. 

1S89. 

1890. 

Id       block,      rough      or 

squared,  of  all  kinds. .  , 

$511,287 

$429,186 

$408,895 

$355,648 

$357,220 

$498,275 

$510,354 

Veined      marble,  sawed, 

dressed,  or    otherwise. 

including  marble  slabs 

and  marble  paviiij;  tiles 

12,941 

43.923 

96,625 

142,405 

J07.957 

n  5.909 

'4^.653 

All  manufactures  of,  not 

specially  enumerated .  . 

67.829 

54.772 

44»o53 

31.880 
$529,933 

69.086 
$534,263 

61,231 

132.376 

Total 

1592,057 

$537,881 

$549,573 

$675415 

$785,383 

SANDSTONE. 
Production, — The  total   value  of  the   sandstouf  produced  in  the  United 
States  in  iJSXg  was  jfiio,.H  16,057.     The  states  ccuitrihuting^  to  this  total  were, 
in  the  order  of  output,  as  follows: 

PRODUCTION  OP  SANDSTONE  IN  THE  UNITED  STATES  IN  1889.  BV  STATES  AND  TERRITORIES. 


Slaits  and  TerrtUtrtet, 


Ohio  

Pennsylvania 

Colorado 

Connecticut 

New  York 

Masshacbusetts ,  . . 

New  Jersey 

Michiji^an ....      . 
New  Mexico 

Wisconsin 

California. . 

Missouri. 

Kansas  . 

West  Virginia. ... 

Minnesota 

Kentucky 

South  Dakota . 

Iowa  .    .... 

Washington 

Utah 

Indiana 


Output. 


$3,046,656 
1.609,159 
1,224,098 
930,06  ( 
702419 
649.097 
597,309 
246.57^' 
186,804 

183,958 
175,598 
155.557 
149.289 
140,687 

13 ',979 
117,940 
93,570 
80,251 
75.936 
48,306 
43,983 


States  and  Territorita, 


Alabama  

Montana 
Arkansas 
Illinois. .  - 
Wyoming. 

Texas 

North  Carolina.  . 

Virginia. , 

Maryland 

Arizona . 

Oregon 

New  Hampshire. 
Tennessee. 

Idaho 

Rhode  Islanc^ . .  .  . 

Nevada 

Vermont. 

Florida 

Georgia  .... 

Total 


Value  of 
Output. 


$43,965 
31,648 

25.074 
17,896 
16,760 

14.651 
1 2.00a 
11,500 
10,605 
9.146 
8,424 
3.750 
2.732 
2490 


26,199 


$10,816,057 


Uses. — The  principal  use  to  which  the  sandstone  product  of  1889  was  put 
was  for  building,  $7,121,942  worth,  or  over  65  per  cent,  of  the  product  being 
devoted  to  this  purpose;  for  street  work,  a  quantity  valued  at  $1,832,822 
was  used,  while  bridge,  dam,  and  railroad  work  consumed  $1,021,920  worth 
of  the  product.  For  abrasive  ptirposes  $580,229  worth  was  used,  and  for 
mi.scellaneous  u.se.s,  $259,144.  The  last  classification  includes  the  .stone  used 
for  grout,  hitching-posts,  fence  walls,  sand  for  glass,  sand  for  plaster  and 
cement,    furnace    hearths,  lining  for  blast  furnaces,    rolling-mill  furnaces. 
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adamantine  plaster,  millstones,  cemetery  work,  watering  troughs,  fluxing,^ 
gauister,  firebrick,  silica  brick,  lining  for  steel  converters,  glass  furnaces, 
core  sand  for  foundries,  and  random  stock. 

MMESTUXK- 

Prodiution. — The  value  of  the  limestone  produced  in  the  United  States  in 
18S9,  as  shown  above,  was  $19,095,179.  It  was  produced  in  40  states  and 
territories  as  follows: 

PRODUCTION  OK  UMESTONK  W  THE  UNITED  STATES  IN  1889,  BY  STATES  ANU  TERHITORIES. 


Statfi  ami  7'erritorirs. 


Pennsylvania 

Illinois 

Indiana 

Missouri  .... 
New  York 

Maine  

Ohio 

Wisconsin.. 
Minnesota.. . 

Iowa . , . 

California. .  .  . 

Kansas 

Alabama 

Kentucky. . . . 
\Vaslun>(lon 
Te.xas.. 
Nebraska.  .  .  . 

Vermont 

Maryland     -  . 
Virginia. 
21  1  Colorailo    .    . 


I'atut. 

t2,655,477 
2,190,607 

1 ,708.830 
1,525,499 
1,514.934 
§»3.963 
613.247 
530*863 
516,780 
478,822 
324.814 
303.3 '4 
231,287 

217.835 
io7,ojg 
195.066 
164,860 
159,023 
138.091 


statfi  and  Terrtlorir*. 


Connecticut. 
New  Jersey . . . . 
Massachusetts.. 
West  Virginia. . 

Michigan 

Tennessee  . . 
Iflaho. . 
Rhode  Islaiul 
rtah 
Montana. 

Arkansas 

South  Carolina. 
New  Mexico. 
Oregon 

Georgia 

Florida         .  . . . 
Arizona. . 
South  Dakota. . 
Wyoming 

Total - 


I'alur. 


f  13  ".697 

129,662 

I  I9.97S 

93.856 

85,952 

73.02* 

28.545 
27.625 
27.568 

24.964 
18,360 

14.520 
3,862 


77,935 


f»9.fJ95.»79 

Uses.' — The  principal  purpose  for  whicli  the  limestone  was  used  was  for  the 
production  of  lime,  the  value  of  the  lime  produced  being  5s.217.015.  For 
building  purpo-ses  $5,405,671  worth  was  used;  for  street  work,  $2,383,456; 
for  a  flux  in  blast  furnaces  the  limestone  used  was  worth  $1,569,312;  for 
bridge,  dam,  and  railroad  work,  $1,289,622,  and  for  miscellaneous  purposes 
$230,103  worth  was  used. 

SUATE. 

Production. — Slate  valued  at  a  total  of  $3,4.^2,513  was  pmduced  in  the 
ITnited  States  during  1889.  Twelve  states  contributed  to  this  product  as- 
follows ; 

PRODUCTION  OV   St,ATE  IN  THE  UNITEti  STATES  IN  1889,   BY  STATED 
Slain.                                I'aluf  i>/ Output.       Jfaik.        Stat<-s 
Pennsylvania f2,ot  1,726  8        Georgia 


A'ant. 


Vermont. 
Maine  . . . . 
Ntw  York. 
Virginia 
Maryland  . 
California. 


842,013 
219,500 
126,703 
113,079 
i  10,008 
18,089 


New  Jersey 
Michigan 
.\rkansas  . . 
Utah 


I'rlnruf  Oniful. 
i    15. 330 
>o,92.'v 


J  5. 340 


Total $3,482,513 

Uses. — By  far  the  greater  portion  of  the  slate  produced  in  this  country  i.s 


.^  i'NIQUE  MANTEL. 

used  for  roofing  purposes,   the  value  of  Ihe   slale  thus  used  in   i88g  being 
12,797,904,  while  that  devoted  to  other  purposes  was  valued  at  $684,609. 

BLUESTONE. 
Production. — This  variety  of  sandstone  was  produced  in  only  three  states, 
the  total  value  of  the  product  beiug  $1,689,606,  divided  as  follows: 

PRODUCTION  OF  BLUBSTOXE  IN  THE  CNITEn  STATES  IV  1889,  BY  STATES. 
Jiank.        Stain .  I  ^tnf  of  Output. 

1  New  York.  ...  .  .  ....  $1,303,321 

2  Penns3'lvatiia  .    .  377.735 

3  New  Jersty  ....  •'^.550 

Total  11,689,606 

Uses. — Originally  blnestone  was  used  for  flagging  only,  to  which  purpose 
the  larger  portion  is  still  applied,  but  the  use  of  it  has  extended  to  other 
purposes,  such  as  rubble  masonry,  retaining  walls  and  bridge  stone,  sidewalks, 
curbing,  gutters,  .stepstones,  flooring,  vault  covers,  bases  of  tombstones, 
porch  and  hitching  posts,  and  house  trimmings. 

William  C.  Day. 

|to  iik  coNTinrEii.l 


A  UNIQUE  MANTEL. 

A  WOMAN  who  is  building  a  home  on  a  bluff  of  the  Mississippi  river^ 
will  have  the  big  chimney-piece  in  the  hall  constructed  of  stone  from 
ever)'  state  in  the  Union.  Each  has  been  contributed  by  a  friend,  and, 
as  in  asking,  the  size  has  been  designated  about  that  of  a  medium  cobble- 
stone, .symmetry  is  preserved.  She  already  has  one  from  Alaska,  and  also 
several  washed  by  the  waters  of  the  Gulf  of  Mexico.  The  house  itself  is 
built  of  stone,  "but  my  cobblestone  mantel,"  writes  the  woman,  *'will  be  the 
pride  of  the  place." 


"I  have  received  a  late  i.s.sue  of  STo.NK.and  find  it  even  more  attractive 
than  usual,  if  such  a  thing  is  possible,  as  I  have  always  found  it  exceedingly 
interesting  and  instructive." — C.  E.  Fish,  New  Castle,  N.  B. 

"Have  received  two  numbers  of  Stone  in  its  new  form  and  must  compli- 
ment you  on  its  thorough  get  up." — Fred  E.  Yorke,  Belvidere,  N,  J. 


HOME  OF  THE  HORSE— HOW  TO  BUILD  IT. 


EVERY  qiiarryman  employs  the  horse  in  his  business.  The  proper 
care  of  the  noble  animal  should  be  one  of  the  first  duties  of  ever>' 
owner.  We  append  herewith  a  very  sensible  article  from  the  Sani- 
tarian relating  to  the  consiniction  of  healthy  and  comfortable  stables, 
which  will  prove  of  interest.  It  has  particular  reference  to  stables  con- 
structed in  cities,  but  the  advice  is  pertinent  under  all  circumstances  : 

There  is  no  need  whatever  that  a  stable  should  be  a  nuisance  anywhere, 
and  when  it  is  so,  the  fault  is,  firstly,  in  the  building  and  maintenance ; 
secondly,  and  chiefly — to  the  public — the  process  of  removing  the  manure 
previously  stored  in  vaults  or  bins,  or  kept  in  heaps  in  the  stable. 

Plank  floors  to  stables  are  a  common  nuisance  to  the  neighborhood  on 
account  of  the  noise  and  stench — the  wood  absorbs  the  urine  and  other  liquid 
filth  and  speedily  becomes  foul  and  stinking ;  the  ground  underneath  be- 
comes saturated  with  the  leakage,  and  the  putrefaction  there  set  up  and 
maintained  evolves  gases  alike  noisome  and  unhealthful  to  the  horses  and  to 
all  persons  who  breathe  him. 

Stables  in  basements — many  with  their  ceilings  on  a  level  with  and  some 
below  the  street  pavemenl^ — with  areas  for  manure,  insufficient  light  and  im- 
pure air,  protected  by  gratings,  are  inconsistent  w'ith  public  decency  and 
healthful  conditions  to  the  people  round  about  and  to  the  horses  kept  w^ithin. 

The  horse  is  a  noble,  sensible  and  sensitive  animal.  He  knows  more  and 
suffers  more  than  nio.st  people  think,  and  he  should  be  treated  with  more 
tenderness  and  humanity,  even  iiuiependeutly  of  consideration  for  the  health 
of  the  people.  Commodiousness.  cleanliness,  and  ventilation  are  primary 
conditions  of  stables  for  the  health  of  horses  and  freedom  from  nuisance  to 
per.sons  living  iu  the  neighborhood  of  stables. 

It  lias  been  ascertained  with  approximate  accuracy  by  observation  and 
experiment  that  a  horse  to  be  healthy  requires  eight  thousand  cubic  feet  of 
fresh  air  hourly,  and  that  this  amount  cannot  be  supplied  without  danger- 
ous draught  in  less  than  sixteen  hundred  cubic  feet  of  space;  and  this  esti- 
mate, it  should  be  borne  in  mind,  is  based  upon  the  spoiling  of  the  air  by 
respiration  and  cutaneous  exhalation  ;  it  takes  no  account  of  uncleanly  con- 
ditions, which,  if  present,  add  to  the  deterioration.  It  is  generally  conceded 
that,  under  ordinary'  circumstances,  every  adult  man  renders  absolutely  ir- 
respirable  five  cubic  feet  of  air  hourly;  and  that  to  purify  this  amount  and 
4.t« 
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maiutaiuthe  highest  degree  of  practical  purity  in  his  immediate  surround- 
ings, not  less  than  three  thousand  cubic  feet  of  fresh  air  per  hour  is  required 
— six  hundred  times  the  amount  spoiled  by  respiration.  Compare  this  and 
man's  breathing  capacity  with  that  of  the  horse,  and  the  need  of  stable 
space  for  horses  at  once  becomes  apparent. 

But  horses  are  even  more  sensitive  to  some  foul  gases,  if  not  indeed  to  all, 
than  men.  For  instance,  to  sulphuretted  hydrogen — that  which  is  evolved 
from  the  bilge  water  of  a  filthy  ship — a  man  will  stand  with  comparative 
impunity,  for  a  con.Mderable  length  of  time,  an  atmosphere  containing  one 
part  of  this  gas  in  two  hundred  and  fifty,  while  half  as  much  will  quickly 
sicken  and,  if  long  persistent,  kill  a  horse. 

Thega.ses  evolved  by  the  putrefaction  of  the  excreta  of  hor.sesare  poison- 
ous, like  the  gases  evolved  from  the  putrefaction  of  any  other  animal  matter. 
Yet  there  are  some  persons  so  foolish  as  to  assert  that  the  odor  of  a  stable 
is  healthful,  just  as  there  are  some  dunces  who  think  that  the  smell  of  a 
sewer  or  privy  vault  is  of  no  consequence. 

The  urine  of  horses  contains  about  six  times  as  much  putrescible  matter 
as  the  dung,  and  is  therefore  six  times  more  dangerous,  and  the  more  because 
it  soaks  into  the  floors,  if  they  are  permeable,  and  into  the  ground  beneath. 
Wells  in  the  vicinity  of  such  stables  have  frequently  been  found  so  impreg- 
nated with  ammonia  as  to  smell  and  ta.steof  it.  Clearly,  therefore,  no  stable 
should  be  tolerated  without  an  impervious  floor. 

Such  a  floor,  comparatively  noiseless,  can  be  constructed  of  asphalt  <Kr 
cement  at  little  if  any  more  cost  than  of  wood.  All  stables  should  be  care- 
fully drained,  and  all  liquids  from  them  should  be  discharged  into  the  .sewer 
with  as  much  care  as  the  sewage  from  any  house  for  human  habitation. 
Tight  vaults  and  bins  for  manure  storage  and  long-retained  heaps  of  manure 
in  stables,  promotive  of  its  putrefaction,  should  be  rigidly  prohibited.  Bins, 
if  allowed  at  all — better  that  they  should  not  be,  only  under  restricted  con- 
ditions— constructed  of  iron  bars,  as  cages,  so  as  to  admit  of  the  free  ex- 
posure of  the  contents  to  the  air,  situated  in  the  coldest  available  ])Iace,and 
emptied  sufficiently  often  to  anticipate  putrefaction.  Kven  heaps  of  manure, 
if  allowed  to  lie  long,  are  liable  to  ferment,  and  then  when  disturbed  to  give 
off  strong  ammoniacal  vapors.  This  result  of  aminoniacal  emanations  and 
consequent  loss  of  the  most  valuable  fertilizing  pn>pcrty  of  stable  manure 
maybe  almost  wholly  averted  by  frequently  wetting  the  manure  with  a  solu- 
tion of  copperas  or  dilute  sulphuric  acid,  with  the  additional  advantage  of 
increasing  its  commercial  vahie.  Finally,  the  process  of  handling  the  ma- 
nure with  a  view  to  its  removal  should  be  wholly  done  in  the  stable. 

Why  stables  should  have  ever  been  permitted  to  deliver  manure  over  the 
pavement  to  wagons  in  the  streets  was  probably  due,  in  the  first  place,  to  the 
tolerance  of  basement  stables,  with  areas  outside  for  manure  storage,  at  a 
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period  before  there  was  any  health  organization  in  the  city,  and  Mhen  the 
number  of  dunces  who  believed  in  the  wholesomeuess  of  nianural  emana- 
tions was  greater  than  that  of  intelligent  and  decent  people;  but  that  such 
stables  and  such  practices  should  be  tolerated  now  is  alike  disgraceful  to  the 
health  authorities  and  the  connnunitv. 


OUR  CURRENCY 


TIIEKH  are  in  the  United  States  so  many  kinds  of  currency  that  it  is  not 
strange  that  misapprehensions  and  a  confusion  of  ideas  should  exist 
on  the  subject  at  home  as  well  as  abroad.  First  in  order  is  the  gold 
coinage,  the  basis  upon  which  the  whole  circulation  of  the  country  rests. 
Should  this  become  weakened  the  entire  system  would  be  likely  to  fall  into 
confusion.  The  gold  dollar  is  the  only  recognized  legal  "unit  of  value."  By 
it  only  is  measured  the  value  of  all  foreign  coins  and  bullion,  whether  of 
silver  or  gold.  That  the  gold  dollar  rests  on  its  own  basis  independently  of 
government  fiat,  is  seen  by  the  fact  that  gold  bullion  is  of  the  same  value 
and  performs  the  same  function  as  the  gold  coinage  in  monetary'  tran.sactious. 
The  case  is  very  different  with  the  silver  dollar  and  silver  bullion.  Accord- 
ing to  the  latest  estimate  of  the  director  of  the  mint,  the  stock  of  gold  coin 
and  bullion  in  the  United  States,  including  the  coin  in  the  treasury  vaults,  in 
the  banks  and  in  circulation,  amounts  to  $687,000,000.  As  nobody  can 
tell  how  much  gold  may  bestowed  away  in  stockings  and  other  hiding  places, 
this  estimate  is  largely  based  upon  conjecture  so  far  as  the  gold  in  private 
hands  is  concerned. 

Next  come  the  standard  silver  dollars,  of  which  a  little  more  than  $57,000,- 
000  is  in  circulation,  and  about  $357,ooo.o«do  is  piled  up  in  the  vaults  of  the 
treasury.  Upon  this  coinage,  authorized  by  the  act  of  1878,  about  $327,- 
000,000  in  silver  certificates  are  in  circulation.  The  small  remainder  of  silver 
certificates  is  in  the  treasury,  to  the  amount  of  about  $4,000,000.  These 
certificates  are  legal  tender  for  taxes,  custom-house  duties  and  other  demands 
of  the  government.  Under  the  act  of  July  14,  1S90,  no  more  of  this  class  of 
silver  certificates  can  be  issued. 

The  greenbacks,  the  remainder  of  the  legal  tenders  issued  during  the  war, 
amount  to  $346,681,016.  of  which  about  $100,000,000  constitutes  a  portion 
of  the  re.serve  of  the  national  banks.  These  greenbacks  are  a  floating  debt 
of  the  government,  and  while  their  amount  cannot  be  increased,  they  may 
be  issued  and  reissued  as  fast  a-s  returned  to  the  treasury.  For  their  re- 
demption $100,000,000  in  gold  is  held  as  a  treasury  reserve. 

The  national  bank  notes  amount  to  $172,476,575,  of  which  $168,067,089 
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is  in  circulation.  The  rest  ts  "cash"  in  the  treasxirj .  While  the  national 
bank  notes  are  not  a  legal  tender  in  general,  the  national  banks  must  accept 
them  at  par  for  all  demands.  This  makes  thera  legal  tenders  for  all  practical 
purposes. 

Under  the  act  of  July,  1890,  new  silver  certificates  to  the  amount  of  $105.- 
000,000  have  already  been  issued  for  the  purchase  of  silver  bullion,  of  which 
upward  of  $100,000,000  is  in  circulation.  They  are  legal  tender  for  all  debts, 
public  and  private. 

Of  the  gold  certificates,  of  which  $175,644,879  lias  been  issued,  $153,000, 
000  or  thereabouts  is  in  circulation;  but  most  of  this  issue  .ser\es  as  a  con- 
venient reserve  for  the  banks. 

The  subsidiary  silver  coinage  amounts  to  $77,433,950.  about  $63,000,000 
of  which  is  in  general  circulation,  and  the  rest  is  stored  in  the  treasury 
vaults.    This  coinage  is  legal  tender  for  no  greater  sum  then  five  dollars. 

Lastly,  there  are  the  current  certificates,  under  the  act  of  1.S72,  aiiionnting 
to  $30,550,000,  nearly  all  of  which  are  in  general  circulation. 

This  makes  nine  difFereut  kinds  of  currency,  the  total  sum  of  which  on 
the  ist  of  July.  1892.  amounted  to  $2,241,096,694.  Of  this  amount  $1,529.- 
316,833  was  in  circulation  on  that  date,  and  $627,524,450  was  in  the  treasury-. 
Thi.s  whole  fabric  of  currency  rests  upon  gold  as  its  base —in  theory,  at  least, 
if  not  in  fact.  Whether  the  etioruious  vohiuie  of  silver  and  of  paper  certifi- 
cates upon  this  silver  can  be  kept  at  par  with  gold  will  depend  on  the  future 
policy  of  the  government.  If  unrepealed,  the  bullion  act  of  1890  will  sooner 
or  later  bring  the  currency  to  a  silver  basis. 


ANCHORS. 


IN  the  manufacture  of  its  own  chains  and  anchors,  the  United  States  claims 
to  secure  results  otherwise  unattainable  on  the  score  of  strength  and 
durability,  even  making  its  own  iron,  using  nothing  but  the  finest  of 
malleable  scraps,  and  the  process  is  unique.  The  metal,  says  the  New  York 
6««,  as  withdrawn  from  the  furnace  a  glowing  white  mass,  is  rolled  into  long 
flat  slabs  of  about  uue  inch  in  thickness,  which  are  cut  up  into  short  lengths, 
to  be  again  subject  to  intense  heat;  these,  being  withdrawn,  are  rolled  into 
billets  of  a  few  inches  square  at  the  ends  and  about  two  feet  long,  which  are 
now  for  a  third  time  thrust  into  the  furnace,  and  at  a  white  heat  are  taken 
out  by  means  of  large  tongs  suspended  by  a  chain  from  an  overhead  trolley 
wheel,  then  rolled  quickly  into  rods  of  various  sizes  aud  a  number  of  feet 
long,  being  allow^^d  to  cool  gradually  in  the  air.  The  rods  are  now  cut  cold 
into  short  lengths  for  the  links,  which  are  formed  by  again  heating  and  plac- 
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ing  Upon  a  special  contrivance  and  turned  into  a  staple  shape,  the  staples 
being  then  linked  together,  completing  the  chain;  the  ends  welded  together 
by  hand,  the  joining  piece  then  put  on — the  link  being  then  complete,  so 
far  as  workmanship  is  concerned.  To  test  the  work,  a  long  ditch  running 
on  one  side  of  the  shop  is  provided  at  one  end  with  secure  fastenings  and  at 
the  other  by  a  hydraulic  engine,  by  means  of  which  the  chain  is  drawn  tight 
and  subjected  to  so  many  tons  pressure;  if,  under  this,  a  link  breaks  or  ex- 
hibits any  flaw,  it  is  rejected. 


DANGERS  OF  BOATING. 

Clara — "When  George  and  I  are  married  I'm  to  have  my  own  waj-  in. 
everything." 

Dora — "Guess  you  won't." 

Clara — "Indeed  I  will.  That's  the  bargain.  Don't  you  remember  I  told 
you  he  proposed  to  me  in  a  rowboat,  and  asked  if  I'd  float  through  life  with 
him  just  that  way?" 

"Yes." 

"Well,  he  was  rowing,  but  I  was  steering." — New  York  Weekly. 


"Your  very  excellent  and  interesting  publication  at  hand.  You  are  to  be 
congratulated  on  the  attractive  appearance  of  this  publication,  as  well  as  its 
valuable  and  interesting  contents." — Chas.  IV.  Price,  Editor  Electrical Revicu^ 

"We  congratulate  you  upon  the  attractive  appearance  of  Stone  as  now- 
presented.  The  quantity  and  quality  of  the  matter  you  give  attracts  and. 
keeps  the  attention  it  so  well  deserves." — Neiu  York  Granite  Co. 


STONE  IN  EGYPT,  GREECE  AND  ITALY. 


EGYPT  abounds  with  rocks  of  calcareous  stone,  sandstone  and  granite, 
and   all  these  materials  have  been  employed  in    the  formation  of  the 

massive  works  which  yet  remain  to  attest  the  magnificence  of  the 
ancient  people  of  that  country.  The  walls  of  most  of  the  temples  were 
constructed  of  sandstone,  which  appears  to  have  been  chiefly  obtained  from 
the  quarries  stretching  alone  the  banks  of  the  Nile,  in  the  mountain  of 
Silsileh ;  but  the  obelisks  and  statues  which  adorned  these  temples  are 
formed  of  syenite  or  Oriental  granite,  drawn  from  the  quarries  in  the  islands 
of  Philce  and  Elephantine,  and  particularly  fronv  those  vast  excavations  in 
the  mountain  terraces  about  Syene.  The  stone  which  has  ser\-ed  for  the 
pyramid  of  Cheops  is  a  carbonate  of  lime,  of  a  light  grey  color,  and  the 
same  kind  of  stone  forms  the  interior  mass  of  the  pyramid  of  Mycerinus, 
but  the  latter  is  covered  with  red  granite.  The  monolith  at  Sais,  in  the 
Delta,  was  formed  of  a  single  block  of  granite,  which  was  floated  down  the 
Nile  on  a  raft,  from  the  quarr}-  in  Elephantine.  The  masterpieces  of  Grecian 
.sculpture  were  executed  in  the  rich  white  marbles  of  Attica  and  the  islands 
of  the  Archipelago.  The  quarries  uf  Mount  Pentelicus,  near  Athens,  sup- 
plied the  materials  for  the  Parthenon  and  the  Temple  of  Theseus  in  that 
city  and  for  the  Temple  of  Ceres  and  Proserpine  at  Eleusis,  and  both  in 
Greece  and  Asia  Minor  an  abundance  of  .stone  of  greenish  white  was  dug 
from  the  earth  for  the  ordinary  purposes  of  architecture.  The  marble  of 
Pentelicus,  which  lies  on  the  surface  of  the  Rocky  Mountains,  was  obtained 
by  cutting  the  side  of  the  hill  into  vertical  cliffs,  and  about  the  foot  of  the 
escarpment  there  still  remain  some  of  the  blocks  of  marble  partly  cut  in 
forms  for  the  shafts  of  columns.  The  quarries  at  Ephesus  are  said  to  have 
constituted  an  immen.se  labyrinth,  and  that  in  the  hill  Epipolte,  with  the 
stone  from  which  the  edifices  of  Syracuse  were  constructed,  appears  to  have 
been  of  vast  e.vtent.  since  it  was  capacious  enough  t(t  contain  the  7,000 
Greek  soldiers  who  had  been  taken  prisoners  when  the  army  of  Nicias  re- 
treated from  that  city. 

The  quarries  of  the  Greeks  and  Romans  were  worked  by  slaves,  and  as  the 
labor  was  of  a  severe  kind,  we  find  frequent  allusions  to  the  practice  of  send- 
ing unruly  slaves  to  work  in  the  quarries  as  a  punishment.  We  learn  from 
Vitruvius  that  the  buildings  of  ancient  Italy  were  constructed  with  stones  of 
.Several  different  kinds.  This  writer  states  that  the  quarries  of  Alba  and 
Fidena:  (Albano  and  Castle  J ubileo)  produced  a  red  and  .soft  .stone  which  soon 
decayed,  and  that  the  stone  obtained  from  tho.se  of  Tibur  (Tivoli),  Amiternum 
(Nitorino)  and  Mount  Soracte  was  moderately  hard.  The  Tiburtine  or 
Travertine  stone  is  a  calcareous  rock,  and  it  appears  that  it  was  employed  in 
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ciiiistriiclinK  mnst  of  llie  buildings  of  ancient  Rome.  The  quarries  in 
I'inbria  and  Picenuni  furnished  a  white  stone  which  could  be  cut  with  a 
saw.  and  would  stand  well  in  situations  where  it  was  sheltered  from  the 
weather,  but  was  liable  to  he  destroyed  by  rain  or  frost.  On  the  other 
hand  the  red  stone  obtained  from  the  quarries  about  the  Vulsinian  Lake 
(Holsetia),  on  the  other  borders  of  Tarquinii,  would  stand  both  fro.st  and  fire, 
and  would  last  for  ages,  on  which  account  it  was  generally  employed  for 
sculptured  works.  After  the  destruction  of  Rome  by  fire,  in  the  lime  of 
Nero,  the  houses  are  said  to  have  been  rebuilt  of  the  Alban  and  Gabian 
slone,  which  has  the  property  of  resisting  the  action  of  that  element. 


THE  MASON  BUILDERS  OF  BOSTON 


THE  relationship  between  the  employing  masons  and  the  bricklayers  and 
journeymen  stone  masons  in  Boston  affords  oue  of  the  best  examples  in 
existence  of  the  value  of  arbitration  as  advocated  by  the  National 
Association  of  Builders.  Since  the  establishment  of  the  joint  committee 
the  relation  between  the  employers  and  workmen  has  been  one  of  perfect 
harmony.  Various  questions  upon  which  llic  I  wo  diifered  have  arisen  from 
time  to  time,  and  have  at  once  been  referred  to  the  joint  committee  for 
settlement.  The  action  of  the  committee  has  been  attended  by  the  utmost 
■deference  and  courtesy  on  both  sides,  and  its  decisions  have  been  accepted 
by  both  sides  without  question.  The  importance  of  joint  action  at  a  time 
when  both  sides  are  desirous  of  securing  only  justice,  and  before  the  two 
•sides  have  become  end>ittered  by  struggle,  cannot  be  overestimated,  ^2ue.^- 
tions  of  difference  can  under  such  circum.stances  be  considered  dispas.siou- 
ately  and  without  that  feeling  of  animosity  which  is  bound  to  exist  where 
the  difference  is  allowed  to  create  a  strike  or  lockout.  The  mason  business 
in  Boston  has  never  been  in  such  good  condition  as  it  is  at  present,  so  far  as 
the  relation  of  the  employer  to  the  woikmau  is  concerned,  and  each  day 
demonstrates  more  fully  the  value  of  the  existence  of  the  joint  committte, 
which  is  virtually  a  board  of  reference  composed  of  equal  numbers  from 
each  side,  with  full  power  to  decide  all  points  at  issue  without  cessation  ol 
work  from  any  cause.  The  principal  reason  why  arbitration  is  not  more 
often  effectual  in  the  settlement  of  difficulties  between  employers  and  work- 
men is  because  it  is  not  proposed  until  after  a  long  struggle,  and  then  only 
as  a  means  for  ending  the  fight.  At  such  a  time  the  mental  attitude  of  each 
side  is  one  of  .strong  antagonism  to  the  other,  and  it  is  more  than  likely  that 
the  side  which  considers  itself  the  strongest  would  refuse  arbitration  in  the 
hope  of  winning  unconditionally.     Arbitration    to   be  effective  must  be  iu- 


R^ilLROAP  STATISTICS. 


455; 


sliliited  as  a  preventive  instead  of  as  the  last  resort  for  a  settlemeut.  The 
principle  is  the  same  under  all  conditions,  but  human  nature  is  such  that 
its  use  under  one  condition  would  be  perfectly  satisfactory'  and  successful,, 
and  under  the  other  it  would  be  useless  except  for  the  most  temporary 
purposes. —  William  H.  Sayncard,  in  Carpentry  atid  Building. 


KAI tROAD  STATISTICS. 


AT  different  times  reference  has  been  made  to  the  methods  bj-  which 
railroad  statistics  are  collected,  and  the  difl&culty  ot  obtaining  general 
figures  in  relation  to  the  roads  of  lite  country.  The  Interstate  Com- 
merce Commission  has  undertaken  to  remedy  this  in  part,  and  the  report  of 
its  statistician  presents  some  valuable  figures.  The  recent  publiefition  of 
Poor's  Manual  gives  us,  according  to  the  usual  custom  of  its  publishers^ 
an  introduction  containing  figures  for  a  year  later  than  those  given  in  the 
Interstate  report.  The  siattments  given  in  the  Afanual  cov^r  very  nearly  all 
the  railroads  in  the  country ;  the  year  is  not  uniform,  different  companies 
closing  their  fiscal  years  at  different  periods,  but  the  totals  given  must  ap- 
proximate ver>'  nearly  to  correctness. 

According  to  the  Manual  there  was,  at  the  close  of  iJSyi,  a  total  of  170,- 
60 [  miles  of  railroad  in  the  United  States,  Vjeing  an  increase  of  3,898  miles 
during  the  year.  The  mileage  of  the  roads  reporting  their  earnings,  etc., 
was  164,262  miles,  and  on  these  lines  there  were  in  u.se  34,002  locomotives: 
24.497  pas.senger  and  7,368  baggage,  mail  and  express  cars;  and  1.110,304 
freight  cars. 

This  property  was  represented  by  $4,809.1 76,651  capital  stock  ;  $5,235,- 
295.074  funded  debt;  and  5345. 3^'. 5^5  other  debt.  The  last  item,  perhaps, 
does  not  exactly  represent  the  real  debt,  as  a  large  part  of  it  consists  of  bal- 
ances of  accounts  and  similar  matters. 

The  result  of  the  operations  of  these  roads  was: 


r.ross  traffic  earnitif^ii. 
WorkiiiK expenses.    . . 


Net  traflic  earninf^s. 

Inttresl  paid 

iJividends  paid   .  . 


The  average  interest  paid,  including  all  debt,  was  4.10  per  cent.,  and  the 
average  dividend  on  stock  was  1.85  per  cent. 

The  average  mile  of  road  earned  last  year  $6,926  gross  and  52,i6.s  net. 
Of  the  total  earnings  passenger  traffic  contributed  25.84  per  cent.,  freight  67^ 


1891. 
51,138.024,459 
78 1, 8 1 4,  ."579 

$    356.209,880 

231,359,810 

90. 7 « 9. 757 


1890 
Ji.c97,S47,4a.S 
750.926,110 

f 346,921,318 

225.799,682 

85.075.705 
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and  other  trafSc  7.16  per   cent.     The  average  passenger  train   earned  90.7 
cents  and  the  average  freight  train  152.8  cents  per  train  mile. 
The  tot^I  traffic  reported  for  the  year  was: 

Passenger  ^iin  tnileege     320.712,013 

Freight  tr^  mileage ,».*         ,,..  49.A.54>i969 

Mixed  train  mileage ..  •6,94S,594 

Total  revenue  train  mileage,  ...         831.202,376 

Passengers  carried .                 556,015,802 

PassenRers — tnileafje 1  V3«6,925,2^g 

Tons  freight  moved 704,398,609 

Tons  freight  moved  one  mile ^'.^ '0.154.523 

From  this  it  would  appear  that  the  avti>ii.;L  jt-senger  journey  was  23.95 
miles,  and  the  average  freight  haul  was  1 15.29  miles.  For  the  first  time  in  a 
number  of  years  there  was  a  .«;light  increa.se  in  the  average  rates,  which  for 
years  past  have  been ; 

1H91.  iHg.!.  1889. 

2.184  cts.  J.174  rts.  2.169  cts. 

0929    "  '^927    "  0.970    *• 


Rate  per  passenger-mile. 
Rate  per  toii-uiile. ..  . 


The  figures  indicate  that  the  year  was,  on  tlit-  whole,  a  fairly  prosperous 
one  for  the  railroads, 


THE  GREAT  DUTCH  DAM, 

WORK  upon  the  great  dain  which  is  the  first  step  in  the  process  of  the 
draining  of  the  Zuyder  Zee  is  proceeding  verj'  satisfactorily.  A 
good,  solid,  broad  foundation  has  already  been  laid, extending  from  the 
ndfth  point  of  North  Holland  acro.ss  to  the  Island  of  Wieringen,  and  thence 
straight  across  the  Zee  to  the  nearest  point  of  the  opposite  cost  of  Friesland 
— a  di.stauce  of  eighteen  miles  otily.  It  has  been  found  that  as  the  work 
advances  the  area  itself  jussists  by  depositing  enormous  quantities  of  sand 
and  silt  every  tide  on  both  the  outside  and  inside  of  the  dam  which  is  being 
gradually  raised  along  its  whole  length  simultaneously.  When  the  project 
of  draining  the  Zee  took  shape  forty  years  ago.  the  first  idea  was  to  join  by 
dams  the  great  islands  of  the  Texel,  Vlieland,  Terschelling,  and  Araelaud 
to  each  other  and  to  the  main  land  at  each  end.  The  total  length  of  dams 
required  for  this  would  have  been  otily  the  same  as  thai  from  Wieringen  to 
the  Friesland  coast,  and  it  would  have  reclaimed  from  the  sea  about  half  as 
much  again  as  the  present  plan;  but  the  tide  going  in  and  out  through 
these  openings  four  limes  daily,  with  tremendous  strength,  and  in  enormous 
volume,  could  not  be  coped  with.  It  had  hollowed  out  deep  channels  be- 
tween the  islands,  from  which  it  was  considered  vain  to  attempt  to  dislodge 
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it.  When  the  tides  have  been  exchidcd  altogether  subsidiary  dams  will  be 
built  and  the  water  pumped  out  into  the  sea.  The  amount  of  land  which 
will  be  reclaimed  finally  will  be  about  1,000.000  acres,  more  than  one-tenth 
of  the  present  area  of  the  kingdom.  It  is  estimated  that  the  value  of  tlie 
recovered  land  will  be  40,000,000  or  50,000,000  sterling  in  excess  of  the 
cost  of  the  work. — Chicago  Tribune. 


DECREASE  IN  THE  EXPORTS  OF  GREAT  BRITAIN. 


THE  contiued  decrease  in  the  export  trade  of  Great  Britain  is  causing 
great  disquietude  among  the  manufacturers  of  that  country.  Acconl- 
ing  to  the  Board  of  Trade  returns  recently  published,  it  appears  that 
the  exports  of  iron  and  steel  for  the  first  six  months  of  the  year  were  1,277.- 
802  tons,  valued  at  /^io,743.329,  as  compared  with  1,^162.208  tons,  valued  at 
/^I4,954,277,  during  the  first  half  of  1891-  The  decrease  was,  therefore,  no 
less  than  384,406  tons,  or  23.13  per  cent,  in  quantity,  and  /^4, 2 10,958.  or  29 
percent,  in  value.  Seeing  that  the  exports  of  1891  were  much  lower  than 
those  of  the  previous  year,  we  may  well  ask,  with  the  British  manufacturers, 
Where  is  this  going  to  end?  The  decreases  during  January -June,  1892,35 
compared  with  January- -June,  1891,  areas  follows: 


Rails,  etc 

Tin   plates 

Pig  iroti 

Bars,  angles,  etc 

Hoops,  sheets,  etc 

Cai>t  and  wrought  manufactures 

Wire      

Old  material 

Manufactures  of  iron  or  steel.. . 
Galvanized  sheets .         


Tom. 

191. 131 
99.429 
29.5 « 8 
20,045 
19,826 
17,270 

6.393 
9.804 

2.429 

2,404 


I 


The  export  of  machinery,  hardware,  ctitlery,  implements  and  tool,  showed 
a  decrease  of  1.87  per  cent..  12.15  P^r  cent,  and  2.6  per  cent,  in  value,  re- 
spectively, and  the  export  of  coals  declined  by  10  per  cent,  in  quantity  and 
15  per  cent,  in  value. 


THE  MEXICAN  ONYX  QUARRIES. 

MR.  WILLIAM    COOPER,  who  has  charge  of  the  great  onyx  quarries 
of  the  Mexican  Onyx    and  Trading  Company,  an  American  corpor- 
ation, has  been  in  the  City  of  Mexico  for  a  few  days,  states  that  the 
properties  which  his  company  are    working,  are  located  on  the    Hacienda 


458  El'ERYBODY  PLEASED  WITH  IT. 

del  Carmen,  near  Esperanzal  on  the  line  of  the  Vera  Cruz  railroad.  The 
quarries  now  opened  and  from  which  large  shipments  of  onyx  are  being 
made  .weekly,  are  known  as  the  Old  Salinas,  New  Selinas,  Reforma,  Palma 
and  Blanco.  In  these  quarries  are  found  red,  green,  yellow,  brown,  white 
and  varigated  translucent  onyx.  Heretofore  only  500  feet  were  shipped 
monthly  to  New  York,  but  now  the  output  is  1,500  feet,  and  the  demand  is 
greater  for  the  onyx  than  orders  can  be  filled. 

In  opening  the  quarries  Mr.  Cooper  said  that  he  discovered  old  workings 
over  which  new  onyx  had  formed  two  feet  thick.  Between  the  new  forma- 
tion and  the  old  were  found  ashes,  charred  coals,  and  about  a  ton  of  lime- 
stone balls  five  feet  in  diameter.  It  is  thought  that  these  balls  were  used 
to  roll  'the  onyx  blocks  out  of  the  quarries  probably  hundreds  of  years  ago, 
by  the  Toltecs. 


EVERYBODY   PLEASED  WITH  IT. 

"I  am  much  pleased  with  the  copy  of  Stone  received  to-day  and  antici- 
pate both  pleasure  and  profit  from  its  regularly  recurring  visits." — E.  T. 
Diimblc,  State  Geologist  of  Texas. 

"Your  publication  comes  first  on  the  list  of  necessities  in  our  business. 
Cannot  say  too  much  in  its  favor.  Wishing  you  unlimited  success." —  W.  R. 
Smith  &  Sons,  Otway,  O. 

"Your  magazine  is  just  what  we  stone  contractors  want.  Our  firm  is  well 
pleased  with  it.  Wishing  you  success." — \V.  II.  Fish,  Secretary  the  Fish 
Stone  Co.,  Columbus,  O. 

"Your  publication  is  a  work  of  great  merit  and  should  receive  a  most  lib- 
eral patronage." — H.  L.  U'adsii'orth,  Pub.  Mining  and  Scientific  Rexiczi'. 

"We  are  more  pleased  than  ever  with  St(jxi-:  and  greet  its  arrival  with 
pleasure." — The  Beaver  Dam  Marble  Co..,  Baltimore,  Md. 

"The  June  number  of  Stonk  surprised  and  pleased  nie.  You  may  send 
it  regularly." — P.  F.  Coleman,  Ijoiiisville,.  Ky. 
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It  has  been  estimated  that  the  granite- 
cutters  of  New  England,  who  have  been 
on  a  prolonged  strike — still  on  in  some 
sections — had  up  to  the  middle  of 
August  lost  in  wages  and  in  tribute  to 
the  unions,  the  sum  of  three  niilhon 
dollars,  and  in  concession  have  gained 
practically  nothing.  At  places  where  the 
strike  has  ended  it  has  been  on  a  com- 
promise basis.  We  have  seen  no  estimate 
of  what  the  manvifacturers"  loss  has  been. 
nor  those  of  contractors  who  have  failed 
to  complete  their  contracts  because  of 
this  strike.     It  may  safely  be   said  that 

I  in  money  alone  this  strike  has  entailed  a 
loss  far  up  in  the  niillious.  and  what  has 
been     gained    in  a   moral  sense?      The 
strike  has  demonstrated  that    organized 
labor   pitted   against    organized   capital. 
tiiust   be  a    drawn    battle    always — and 
hence  should  not   be  left  to  the  factions 
directly  interested,  but  to  some  authority 
from  the  state  judicially  empowered,  to 
^^setlle  it.     In  a  nation  like   this  such  a 
^Kconflict    should    receive    the    attention 
^■of  the  people's  representatives,   for   the 
^■people    as   a   mass  are  as   nuich  inter- 
^r  c>ited  in  having  the  right  prevail  as  either 
the  capitalist  or   the  laborer  in  having 
their  own  way  about   it.     Why  should  a 
nation  of  free    men   tolerate  the  menace 
of   organized    factional    power    of  any 
character  ?     Why  should  it  be  permitted? 
It  is  not  the  spirit  of  republican  govern- 
ment to  permit  any  faction  of  its  citizens 


to  organize  offensively  against  another 
faction.  That  is  revolution.  It  attacks 
the  perpetuity  of  our  institutions  and 
the  integrity  of  the  government.  It 
ajiproaches  anarchy,  under  which  every 
man  acts  as  if  he  were  a  law  unto  him- 
self. It  should  be  a  crime,  and  a  law 
should  lie  fitted  to  deal  with  it. 

Hut  when  we  talk  about  a  law  being 
established  to  settle  labor  disputes,  we 
meet  the  humiliating  fact  that  law  for 
such  purpose  must  first  pass  the  domain 
of  politics,  and  party  spirit  is  so  debased, 
and  parties  so  corrupt,  that  it  seems 
hopeless  to  expect  any  legislation  that 
might  have  a  tendency  to  stampede  the 
vote.  Witness  the  spectacle  of  the  con- 
gressional investigating  committee  at 
Homestead  !  Was  it  in  the  hearts  of  those 
politicians  to  seek  the  truth  as  to  the 
cause  of  that  disastrous  afiair,  that  proper 
legislation  might  be  enacted,  as  much  as 
it  was  to  make  capital  for  their  respective 
political  parties? 

Turn  from  this  to  the  example  of  the 
governor  of  New  York,  at  Buffalo,  The 
public  interests  were  imperiled  and  crime 
was  committed.  Tlie  executive  power  of 
the  state  was  invoked  and  the  strike  and 
destruction  ended  tiuickly.  What  the 
governor  of  New  York  did  at  Buffalo 
the  governor  of  Pennsylvania  should 
have  done  at  Home.stead.  and  there  would 
H — Stone. 
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have  been  no  marshaling  of  the  Pinker- 
tons,  and  ju>  dead  and  wounded  men  as 
the  consequence  of  dilly-dallying  and 
scheming  for  partisan  prestige. 

Some  day  these  difficulties  between 
employer  and  employe  will  be  settled  by 
means  both  just  and  effective.  We  do 
not  undertake  to  outline  the  form  which 
such  adjudication  will  lake,  but  the  sober 
sense  of  the  American  people  may  be 
relied  on  to  find  the  proper  method  at  the 
proper  time. 

Stone  has,  through  the  stupidity  of 
the  secretary  of  the  Concord,  N.  H.. 
Granite  Manufacturers'  Association,  be- 
come mixed  up  in  a  controversy  between 
that  association  and  W.  H.  Perry  of  Con- 
cord, who  resigned  his  membership  in 
the  association  while  the  strike  was  on. 
It  seems  that  H.  A.  Rockwood.  Perry's 
Western  manager,  wrote  a  letter  to  the 
Monumental  Ntics  in  which  he  deliber- 
ately stated  that  "the  backbone  of  the 
strike  was  broken,"  assumably  because 
Perr>'  had  withdrawn  from  the  associa- 
tion. The  Nc'cs,  which  has  a  turtle's 
avidity  for  bait  that  looks  fresh,  snapped 
at  the  original  offering,  and  the  secretary 
of  the  association  had  his  attention  called 
to  the  publication.  He  reads  Stomc 
regularly  and  its  freshness  and  originality 
is  impressed  upon  him  as  it  is  upon 
ever>body,  and  he  indited  a  rejoinder  to 
Rockwood  in  which  bad  blood  was  streaked 
throughout,  and  sent  it  to  us  for  publica- 
tion. It  didn't  appear.  But  he  has 
given  it  out  to  other  publications  with 
the  allusion  that  "Rock wood's  letter  in 
Stone"  required  answer,  therefore  his 
epistle.  It  is  this  reference  that  we  rebel 
against.  The  Ncivs ought  to  have  known 
that  Rockwood,  in  Indiana,  wasnotvested 
with  knowledge  or  power,  to  declare  the 
backbone  of  the  strike  in  New  England 


broken,  .simply  because  the  firm  he  rep- 
resented considered  it  good  business 
policy  to  secede  from  the  association. 
In  publishing  such  au  article  at  such  a 
time  the  Kews  justly  incurred  the  censure 
of  every  member  of  the  Granite  Manu- 
facturers' Association  of  New  England. 
.^t  the  same  time  the  secretary-  should  at 
once,  when  apprised  of  his  error,  cor- 
rected the  reference  to  Stone.  His  neg- 
lect to  do  so  has  placed  St<jxe  in  a 
wrong  light  before  the  granite  manufac- 
turers of  New  England,  a  great  many  of 
whom  are  its  subscribers  and  friends. 

Wh  invite  special  con.sideration  for 
onr  department  of  Legal  New-s  and  Notes, 
The  law  is  an  expensive  article  that 
ever>-  business  man  must  in  his  time  buy 
more  or  less  of.  In  preparing  for  this 
department  we  ha\e  employed  the  ver>' 
best  of  legal  talent  to  give  opinion  on 
law  points  that  come  close  to  the  busi- 
ness of  the  people  we  represent  We 
invite  inquiries  on  intricate  questions  of 
law  from  our  subscribers.  Put  them  in 
concise  form  and  we  will  answer  briefly 
in  these  pages.  We  cannot  undertake  to 
give  exhaustive  opinions,  but  the  emi- 
nent attorney  who  edits  the  department 
will — for  pay. 

The  currency  question  involved  in  the 
steady  depreciation  of  silver  is  now 
exerting  great  force  in  the  world's  com- 
mercial exchanges.  The  export  of  gold 
continues  hea\  y,  in  spite  of  the  volume 
of  our  exports,  which  for  the  fiscal  year 
ended  June  50,  were  $203,000,000  in  ex- 
cess of  imports,  and  $163,000,000  more 
than  in  the  preceding  year.  This  gold 
export  is  due  to  the  return  of  large  blocks 
of  ovir  securities,  and  which,  by  the  way. 
we  seem  to  be  absorbing  without  notice- 
able strain  upon  onr  financial  resources. 
Whether  this  desire  to  realize  upon  the 
part  of  European  investors  be  due  to  a 
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Slrain  for  ready  money  there,  or  due  to  a 
fear  that  our  steady  purchases  of  silver, 
^L  with  a  potential  possibility  that  we  may 
^T  adopt  a  free  coinage  system,  inviting  a 
considerable  depreciation  of  currency,  is 
not  quite  evident  upon  the  face  of  things, 
but  it  is  likely  that  both  conditions  are 

k  operating.  The  short  crops  of  last  year 
in  Europe,  while  they  compelled  hea\'>' 
buying,  drew  heavily  upon  the  cash 
reserves,  and  could  not  but  compel  con- 
siderable liquidation  of  securities.  The 
industrial  relation  of  Great  Britain, 
Belgium,  the  North  of  France,  and  Ger- 
^■many  are  suffering  from  great  prostra- 
^Vtiou,  which  many  seem  to  ascribe  to  the 
operation  of  the  McKinley  bill ;  but  such 
views  do  not  seem  reasonable  under  the 
fact  of  the  verj*  heavy  imports  into  this 
country  since  the  McKinley  bill  was 
legalized,  that  have  surpassed  anj'  two 
years  previoush .  The  haste  to  antici- 
pate the  effects  of  the  new  tariff,  that  led 
to  enormous  imports  before  the  date  of 
its  operation,  would  naturally  create  an 
undue  activity  in  production,  to  be  fol- 
lowed by  an  equal  depression  while  the 
,  ^o<:"ds  were  in  process  of  absoqjtion. 
[But  perhaps  the  real  cause  is  that  of 
jover-production  and  the  rapid  widening 
)f  areas  of  competition.  Our  own  coni- 
^tition  grows  more  and  more  serious 
re  increase  in  population  and  wealth. 
'which  we  are  more  or  less  rapidly  iuii- 
ttatedby  Canada,  India,  Australia  and  the 
rapidly  awakening  energies  of  the  Black 
Sea  districts.  The  price  of  iron,  that  a 
thousand  miles  from  seaVjoard  only  brings 
^13  per  ton,  and  cotton  that  brings  little 
over  six  cents  per  pound,  with  wheat 
and  floiir  greatly  depressed,  and  textiles 
^L*nd  staple  iron  and  steel  goods  following 
^m  their  natural  products  ;  we  have  the  same 
stagnation  here,  but  tempered  in  its  de- 

tee  and  effect  by  a  wider  range  of  oj} 
irtunity. 


At  any  rate  if  the  export  of  gold 
should  continue  as  it  has  for  the  past  two 
years,  gold  will  be  at  a  premium  in  less 
than  three  years,  and  we  will  be  obliged 
to  abandon  the  gold  basi.s.  Possibly  the 
same  necessity  for  gold  will  compel 
Europe  to  abandon  its  hostility  to  the 
double  standard.  It  was  evident  during 
the  Baring  crisis  that  the  store  of  cur- 
rency in  Western  Europe  was  not  equal 
to  the  necessities  of  trade,  and  since  then 
there  is  noticeable  a  revulsion  of  senti- 
ment there  favorable  to  the  resumptiou 
of  silver  as  a  money  metal.  There  is  no 
doubt  that  the  extremely  low  price  of 
silver  has  a  far-reaching  influence  in  the 
trade  depression,  and  the  result  shows 
the  destructive  influence  of  maxims  that 
an  undeterminate  political  economy  have 
upon  existing  facts.  Both  our  cotton 
and  our  wheat  are  indirectly  affected  by 
the  decline  of  silver,  that  enables  Britain 
to  pay  for  wheat  and  cotton  in  India  in 
silver  worth  but  66  cents  to  the  dollar  in 
gold.  The  effect  of  this  has  been  to  in- 
volve India  in  a  serious  crisis,  that  forces 
exports  at  any  pi  ice.  But  it  has  .so  re- 
duced the  purchasing  power  of  the  people 
of  India  that  the  reaction  is  profoundly 
felt  by  the  Lancashire  cotton  mills,  that 
in  turn  delimits  the  purcha.ses  of  raw 
cotton.  Great  pressure  is  being  put  on 
the  English  government  for  a  reversal  of 
its  single  standard  policj'.  while  at  the 
same  time  an  effort  is  being  made  to  de- 
monetize silver  in  India.  Which  of  the 
two  forces  will  predouiinate  in  the  near 
future  is  entirely  problematical,  but  the 
habit  of  legi.slation  tinkering  with  time- 
honored  customs  and  the  conditions  that 
affect  the  lives  of  90  per  cent,  of  the 
world's  inhabitants  is  resulting  in  a  pro- 
found confusion  that  is  growing  more 
threatening  each  year  in  its  social  aspects. 
The  policy  may  contitnie  until  gold  will 
demonetize  itself,  through  its  inability  to 
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act  as  the  sole  factor  of  currency  basis, 
and  the  more  other  money  is  absolved 
from  the  money  function,  the  more  the 
demand  will  increase  for  gold,  and  it  may 
follow  that  gold  might  go  to  a  premium 
the  world  over,  and  disappear  as  money. 

There  is  no  doubt  that  the  consum- 
ing nations — h'ngland  and  France — find 
it  to  their  interest  to  in^^rease  the  value 
of  their  bonds  and  by  the  same  act 
depreciate  the  vahte  of  the  raw  materials 
they  do  not  produce,  and  until  the  masses 
of  those  countries  exert  larger  political 
influence  and  overpower  the  money- 
owning  class  that  has  absorbed  all  the 
lines  of  national  prosperity,  at  least  to 
theextentthat  their  interests  as  producers 
should  not  be  ruined  while  the  interests 
of  Afuerican  and  Indian  producers  are 
being  ruined,  these  governments  are  not 
likely  to  permit  any  material  change  iu 
their  policy.  But  recent  expressions 
from  the  British  mercantile  and  pro- 
ducing classes  show  some  indications 
that  the  government  will  be  compelled 
to  abandon  a  policy  that  is  pro^'iiig  self- 
destructive.  Our  own  Alliance,  fiatists 
and  political  Utopians,  and  other  expon- 
ents of  maxims,  have  some  cause  for 
their  discontent,  but  the}'  do  not  «ee  that 
a  policy  is  dependent  upon  powerful 
factors  far  beyond  the  reach  even  of 
national  legislation.  So  long  as  America 
is  dependent  upon  Europe  for  the  ab- 
sorption of  her  raw  materials,  so  long 
will  she  be  obliged  to  conform  to  the 
conditions  always  imposed  upon  sellers. 
when  the  buyer  has  the  choice  of  other 
and  cheaper  markets. 

The  air  is  full  of  issues  and  isms,  more 
or  less  forceful,  but  one  of  them,  the 
labor  ipiestion,  is  predonunating  all 
others.  It  is  a  question  what  this  issue 
really  is.  or  rather,  what  it  is  not.  for  it  is 
a  tissue  of  intangibilities,   wanting   in  a 


specific  purpose  or  plan,  but  covering  all 

the  theories  for  the  regeneration  of  man- 
kind. One  is  inclined  to  a.sk.  when  one 
reads  the  details  of  the  switchmen's 
strike  at  Buffalo,  where  a  complete 
paralysis  of  several  important  transpor- 
tation systems  was  threatened  that 
would  materially  injure  a  vast  population 
more  or  less  dependent  upon  it.  why 
should  a  couple  of  hundred  switchmen 
attempt  to  inflict  so  much  damage,  for 
such  piierile  results  as  they  alleged  in 
their  complaint?  The  condition  shows 
not  only  a  lack  of  common  business 
prudence,  but  al.so  proclaims  a  selfish- 
ness so  complete  that  it  throws  the  oft- 
paraded  selfishness  and  greed  of  capital 
into  the  shadows.  Sagacity  would  in- 
dicate a  policy  of  adopting  means  to  ends, 
but  the  flagrant  violation  of  the  peace 
involved  in  the  Bufl'alo  incident  .shows  a 
fanaticism  that  would  undo  not  only  the 
very  bonds  of  society  in  general,  but 
undo  "organized  labor,"  by  withdrawing 
all  sense  of  responsibility,  discipline  and 
respect  for  law  and  authority  that  must 
lie  at  the  bottom  of  a  successful  trades 
union. 

If  a  trades  uivion  feels  so  .sufficient 
unto  itself  that  it  prefers  to  set  up  a 
separate  system  of  government  of  its  own 
the  members  of  it  must  at  least  obey 
their  own  laws.  But  it  should  be  clear 
that  so  long  as  their  own  system  repre- 
sents but  about  S  jier  cent,  of  the  popu- 
lation that  is  not  organized  save  under 
the  common  compact  known  as  the  law 
and  con.stitutional  government,  that  this 
y  per  cent,  had  better  confine  its  efforts 
to  the  missionary  labor  of  trying  to  con- 
vince the  other  92  per  cent,  rather  than 
by  laboring  to  destroy  the  only  organiza- 
tion that  this  much  greater  mass  has  of 
e-xi.sting  at  all.  It  is  wise  to  admit  that 
there  could  be    nuich  improvement  over 
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current  conditions,  laws  and  methods — 
that  there  are  wheels  within  wheels,  petty 
despotisms  and  despotic  acts.  But  such 
do  not  invite  the  completer  despotism  of 
destruction  of  property,  nor  of  the  tying 
up  of  the  energies  of  innocent  people, 
especially  as  the  effort  is  not  accompanied 
by  a  specific  plan  for  the  general  im- 
provement. 

But  the  Buffalo  incident  has  resulted 
in  a  decline  of  the  influence  of  the  radi- 
cal element  of  the  labor  cause.  The  re- 
fusal of  the  firemen  orengiueers  to  assist 
the  switchmen  out  of  mere  sympathy 
has  established  a  precedent  that  wHll  add 
greatly  to  the  moral  strength  of  trades 
unions  by  its  demonstration  that  princi- 
ples of  equity  and  respect  for  contracts 
dominate  the  older,  stronger  and  more 
conservative  organizations.  The  efTort 
to  organize  becomes  more  difficult  as  the 
product,  in  this  case,  labor,  becomes  less 
exclusive  in  its  control.  It  is  compara- 
tively easy  for  skilled  men  as  engineers, 
printers,  and  the  like  to  syndicate  their 
issues  and  monopolize  their  product.  Init 
as  the  condition  of  unskillfulness  of  the 
common  laborer  is  approached,  the  diffi- 
culty increases,  because  of  the  severity 
of  competition.  The  comniun  laborer 
is  in  competition  with  all  mankind,  and 
his  ability  to  enforce  reslrictii)ns  through 
combinations  is  nearly  nil,  and  generally 
dependent  upon  the  willingness  of  skilled 
labor  to  support  him  by  sympathetic 
action.  But  this  has  demonstrativeh 
proven  to  be  impracticable  and  unfair.  lu 
order  to  create  an  enforced  scarcity  of  a 
certain  kiud  of  labor  it  was  necessary- 
that  all  pertaining  to  a  certain  business 
should  stop,  and  this  included  99  that 
were  entirely  satisfied  in  favur  i.*f  the  as- 
sistance of  the  one  that  was  not.  It  also 
included  all  the  employers  who  had 
striven  to  be  on  happy   terras  with  their 


men,  on  account  of  the  sins  of  one  wlio 
was  disposed  to  be  greedy  or  tyrannical. 
It  also  included  a  condition  of  chronic 
strike,  because  out  of  so  great  a  mass  as 
constitute  the  industries  of  the  modem 
world,  there  will  always  be  found  more  or 
less  cause  for  discontent.  The  system  of 
sympathetic  strikes  has  fallen  from  the 
weiglit  of  its  own  impracticableness. 

It  is  well,  however,  not  to  be  mistaken 
in  the  meaning  of  this  labor  movement, 
in  its  evolution  it  develops  illegal  and  in- 
jurious phases,  for  it  extends  beyond 
themaud  includes  all  productive  interests. 
Capital  is  striving  for  precisely  the  .same 
condition,  in  much  the  same  way,  but 
not  yet  with  quite  the  same  success  from 
its  greater  lack  of  internal  discipline 
The  impelling  condition  is  competition 
carried  to  the  extreme  by  the  treurendou.s- 
over-development  of  productive  energy- 
due  to  rapid  multiplication  of  machinery, 
until  market  value  has  ceased  to  bear  any 
relation  to  cost.  The  conditions  of 
human  civilized  existence  have  a  limit' 
before  which  the  old  maxims  of  political 
economists  must  fall.  It  is  clear  tliat 
society  must  soon  reach  some  solution  of 
values  in  their  relation  to  the  cost  of 
production,  that,  in  turn  rests  upon  the 
necessities  of  living  that  have  no  elastic 
conditions,  and  leave  no  alternative.  Fail- 
ing to  solve  this,  society  will  cnimble 
from  the  dry  rot  of  anarchy.  The  in- 
stinct that  inspired  the  millers  of  New 
York  Cit\-  to  recently  pool  their  issues, 
and  that  has  been  productive  of  num- 
berlesss  trusts  and  syndicates  of  capital- 
ized industries,  is  the  same  instinct  that 
inspires  wprkingmen  and  artizaus  to 
condjine  in  unions  to  set  a  price  on  their 
labor  without  regard  to  the  ability  of  an 
employer  to  hire  a  cheaper  man  if  he 
could  find  one.  The  instinct  is  right, 
both  in  the    case  of  capital  and    labor,. 
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although  in  both  cases  it  has  been  extra 
legal,  aud  soraelinies  illegal-  Kfforts  to 
put  down  the  exercise  of  this  instinct 
are  doomed  to  certain  failure,  whether 
undertaken  by  all  the  forces  of  law  or 
government.  The  Roman  empire  broke 
itself  to  pieces  in  tr>'ing  to  subvert  a 
condition  of  life  that  natural  events  had 
made  essential  to  the  European  mind. 
The  complete  absorption  of  the  elements 
of  lifeand  li\elihood  bythe  monkeries  and 
nunneries  of  the  Reformation  era.  could 
not  prevent  its  utter  overthrow,  even 
when  supported  by  the  united  armies  of 


the  vast  empire  of  Charles  V.  Neither 
could  Europe  prevent  the  overthrow  of 
medievalism  by  unity  for  the  destruction 
of  the  principles  of  the  French  revolu- 
tion, that  Napolean  successfully  carried 
through  Europe,  nor  could  our  own 
Southern  states,  although  in  possession 
of  the  arteries  of  government,  prevail 
against  the  public  sentiment  that  decreed 
the  downfall  of  slaver>'.  even  although 
some  echoes  of  it  are  heard  in  the  Ten- 
nessee prison  competition,  and  in  the 
bravoism  of  Pinkertonism. 
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HOW  THEY  MOVED  OBKLISKS. 


The   obelisks  of  the   Pharaohs  are  made  ot 
red  granite  called   syenite,  says   the  writer  of 
"Cleopatra's  Nee<lle."     In  the  quarries  at  Svene 
uy  vet  be  seen  an  unfinished  obelisk,  stil'  ad- 
cring  to  the  native  rock,  with  traces  ol  work- 
men's tools  so  clearly  seen  on  its   surface   that 
one  might  suppose   they   had  been   suddenl)- 
ailed  away   and   intended   soon  to  return  and 
nish  their    work.     This    unfinished    ol>eli5k 
shows  the  mode  in  which  the  ancients  separated 
these  immense  monoliths  from  the  native  rook. 
In  a  sharply  cut  groove  niarkinjf  the  boundary 
of  the  stone  are  holes  evidently  dcsij^ned  for 
wooden   wedge.s.     After  these  had  been  firmly 
driven  into  the  holes,  the  groove  was  filled  with 
water.     The   wedges,  gradually   absorbing  the 
iter,  swelled  and  cracked  the  granite  Ihrough- 
at  Ihe  length  of  the  groove.     The  block,  once 
etached   from   the   rock,  was  pushed  forward 
npon  rollers  made  of  tlie    stems  of  palm  trees 


np( 

■l 


from  the  quarries  to  the  edge  of  the  Nile, 
where  it  was  surrounded  by  a  large  timber 
raft.  It  lay  by  tlie  river  side  until  the  next  in- 
undation of  the  Nile,  when  the  rising  waters 
(loated  the  raft,  and  conveyed  the  obelisk  down 
the  stream  to  the  city  where  it  was  to  be  set  up. 
Thousands  of  willing  hands  pushed  it  on  roll- 
ers up  an  inclined  plane  to  the  front  of  the 
temple  where  it  was  designed  to  stand.  The 
pedestal  had  previously  been  placed  in  position 
and  a  firm  causeway  of  sand  covered  with  planks 
led  to  the  top  of  it.  Then,  by  means  of  rollers, 
levers  and  ropes  made  of  the  date  palm,  the 
obelisk  was  gradually  hoisted  into  an  upright 
position.  It  speaks  much  for  the  mechanical 
accuracy  of  the  Eg}'plian  masons  tliat,  so  true 
was  the  level  of  the  top  of  the  base  and  the 
bottom  of  the  long  shaft,  in  no  single  instance 
has  the  obelisk  been  found  to  be  out  of  tlie 
trtie  perpendicular. 


WHAT  SUSTAINS  THE  MOON. 
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e  have  read  how  the  coffin  of  Mohammed 
was  poised  without  support  in  the  mosque  of 
e  faithful,  from  which  all  nnhelievers  were  so 
idly  excluded ;  no  mnteriat  support  was  nec- 
essary to  sustain  the  remains  of  the  prophet, 
the  body  itself  seemed  ever  on  the  point  of 
following  the  departed  spirit  to  the  realms  of 
bliss.  A  perennial  miracle  was  indeed  neces- 
sary to  sustain  the  revered  sarcophagus  in  space. 
The  infidel,  no  doubt,  is  somewhat  skeptical 
about  this  marvelous  phenomenon,  and  iiow,  as 
er,  the  truth  is  stranger  than  fiction.  Far 
er  our  heads  there  is  a  vast  globe  larger  and 
heavier  than  million.s  of  sarcophagi ,  no  ma- 
rial  support  is  rendered  to  that  globe,  yet 
ere  it  is  sustained  from  day  to  day,  from  year 
year,  from  century  to  century. 
U1iat  is  it  that  prevents  the  moon  falling? 


That  is  the  question  which  now  lies  before  us. 
It  is  assuredly  the  case  that  the  earth  contin- 
ually attracts  the  moon.  The  effect  ol  the  at- 
traction is  not,  however,  shown  in  actually 
drawing  the  moon  closer  to  the  earth,  for  this, 
as  we  have  seen,  does  not  happen,  hut  the  at- 
traction of  the  earth  keeps  the  moon  from 
going  farther  away  from  the  earth  tlian  it  would 
otherwise  do.  Suppose,  for  instance,  that  the 
attraction  of  the  earth  were  suspended,  the 
moon  would  no  longer  follow  its  orbit,  but 
would  start  ofl"  in  a  straight  line  in  continua- 
tion of  the  tUrection  in  which  it  A'as  monng  at 
the  moment  when  the  earth's  action  was  inter- 
cepted. 

What  Newton  did  was  to  show  from  the  cir- 
cumstances of  the  moon's  distance  and  move- 
ment that  it  was  attracted  by  the  earth  with  a 
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force  of  the  same  description  as  that  by  which 
the  same  ^'o^^f  attracted  the  apjile,  the  differ- 
ejice  beiuR  that  the  intensity  of  the  force  be- 
comes weaker  the  jkjrealer  the  distance  of  the 
attracted   body   frotn    the    earth.     In    fact   the 


attraction  of  the  earth  on  a  ton  ol  matter  at 
the  distance  of  the  moon  would  be  withstood 
by  an  exertion  not  greater  than  that  which 
would  suffice  to  sustain  about  lhree-<iuartersof  a 
poundat  the  surface  of  the  earth. — (iooj  ti  ot  (Is, 


HE  OWNED  A  GRAVEYARD. 


The  most  curious  thing  about  tlie  town  of 
Sweet  Springs,  W.  Va.,  is  the  circumstance  of  a 
man  owning  a  graveyard.  Years  ago  a  man 
named  Herring  owned  a  farm  in  the  south  part 
of  town  and  allowed  people  to  bun,- their  dead 
in  H  little  plot  on  the  place.  As  loii^  as  he  lived 
graves  were  dug  and  people  were  buried  on 
his  farm.  Alter  his  death  a  mysteriou.s,  un- 
feeling thing  called  "the  estate"  took  charge  of 
things.  Then  it  was  that  people  learned  tliat 
there  had  never  been  any  cemetery  association 
formed,  no  deed  of  the  cemelerj'  plot  made 
and  that  "the  estate"  owned  Ihewholebusiuess. 
As  the  town  grew  more  doctors  came  and  the 
old  cemetery  could  not  hold  all  the  people  that 
die<I.  So  a  large  new  one  was  laiil  out  a  mile 
on  the  other  side  of  town  Some  o(  the  bodies 
were  removed,  but  many  had  no  friends  living 
antl  were  left  in  the  old  ground.     "The  estate" 


put  the  old  graveyard  up  at  auction  and  an  en 
lerprisiug  citizen  bought  it — bones,  tombstones 
and  all.     He    is  not  a   vicious,  warlike  man, 
neither  is  be  a  doctor,  and  it  is  not  easy  to  seel 
what   he  can    want  of  the  place,    unless  with 
something  of  the  instinrt  of  a  shrewd  plunger 
on  'change  he  is  holding  it  for  resurrection  day  ■ 
anticipating  a  great  rise  in  bones.     For  present ' 
proRt  he  turns  his   horses  and  hogs    into  the 
inclosure    to  graze   and  they   keep    the   grass 
well  nipped  down,  so  that  only  thistles  and 
weeds  grow  up.     Some  of  the  tombstones  have 
fallen.     Others  are  leaning,  and  it  seems  like  a 
desolate  place  with  the  chickens  clucking  and 
scratching    around.     If     Gray   could    see    the 
place  be   might  write   an   elegy,  although   the 
surroundings  would   come  nearer  prompt! ug  a 
phillipic. 


WHAT  A  HORSK  CAN  im 


A  horse  will  travel  400  yards  in  4 '4  minutes 
at  a  walk  :  400  yards  in  two  minutes  at  a  trot  ; 
400  in  one  minute  at  a  gallop.  The  usual  work 
pf  a  horse  is  taken  at  23,5tX)  poumls  raised  one 
foot  per  minute  for  eight  hours  per  day,  A 
hor>e  will  carry  250  pounds  25  miles  per  day  of 
eight  hours.  An  average  draught  horse  will 
draw  1,600  pounds  23  miles  per  day  on  a  level 
road,  weight  of  wagon  included  The  average 
iveight  ol  a    horse   is    1,000   pounds,    and  his 


strength  is  equivalent  to  that  of  five  men. 
The  greatest  amount  a  horse  can  pull  in  a 
horizontal  line  is  900  pounds,  but  he  can  6nly 
do  this  nroiiieutarily ;  in  continued  exertion 
probably  half  of  this  is  the  limit.  He  attains 
his  growth  in  five  years,  will  live  25,  average  16 
years.  A  horse  will  live  25  days  on  water 
without  food,  17  days  without  eating  or  drink- 
ing ;  but  only  five  days  on  solid  food  without 
drinking. 


ENGRAVING  ON  STONE. 


A  revival  of  interest  is  to  he  noted  in  the 
application  of  the  well-known  sand-blast  to  en- 
graving on  stone,  the  reason  assigned  for  the 
exemption  heretofore,  of  this  process  from 
such  application  of  the  blast  being  the  difficul- 
tv  of  providing  a  cheap  paper  material  to  ap- 
ply   tn   the   stone — one    capable   of  resisting 


the  cutting  action  of  the  sand  for  a  sufficient 
length  ol  lime  to  allow  the  unprotected  por- 
tions  of  the  surface  to  be  cut  awav  to  the  re- 
quired depth.  The  prepared  paper  for  this 
purpose  is  gummed  to  the  face  of  the  stone 
and  the  design  to  be  outlined  on  it,  af\rr 
which  the  outlines  are  cut  away  with  a  sharp- 


I 


dJ^Hl 


TnMrscEfTAm 


467 


Minlerl  knife,  and  Ihe  pieces  of  paper  re- 
lieved which  cover  those  parts  of  the  stone 
which  are  to  be  sunk ;  the  blast  is  uow  ap- 
plied equally  over  the  whole  stone,  and  in  cases 
where  a  greater  depth  is  retjuired  to  Ihe  cut,  the 


blast  is  made  to  act  upon  those  parts  for  a  great- 
er leu^h  of  time.  By  this  tncaas  designs  are 
produced  which  possess  a  far  greater  degree 
of  sharpness  in  the  outlines,  including  even 
the  most  delicate  tracery. 


in  uie  n 


BOX  ELDER  MARBLE. 


I 


n  me  mountains  between  Cache  Valley  and 
Box  Elder,  Utah,  are  numerous  deposits  of 
reat  variety.  Some  of  these  are  entirely 
orthy  of  development,  but  have  not  been 
worked  in  a  systematic  way,  few  liave  been 
opened  np  and  prepared  for  market  There  is, 
in  this  locality,  a  rare  opportunity  for  the  in- 
vestment  of  capital,    for   these   marble    fields 


will  not  long  remain  untried.  A  large  amount 
of  the  marble  in  our  territory'  is  undeveloped 
on  account  of  the  lack  of  railroad  facilities, , 
but  it  exists  in  such  rich  deposits,  and  is  of 
11  qualit}'  so  fine  and  substantial  that  its  de- 
velopment cannot  for  any  length  of  time  re- 
main neglected. — Mining  Age. 


INDERVALUING  ARCHITECTS'  LABOR. 


Ijpe 


The  Bourse  of  Philadelphia  has  earned  the 

hearty  disapproval  of  the  architects  of  that  city 

y  its   propositions  in  calling   for   competitive 

designs.     This  building  was  designed  to  be  one 

of  the  most  magnificent  in  the  country.     Com- 

titive  plans  were  solicited  from  riiiladelphia 

chitects  alone,  and  Professor  Ware  of  Coluni- 
lia  College,  was  chosen  special  expert  adviser 
'«f  the  building  committee.  When  the  call  for 
plans  was  issued,  however,  it  was  discovered 
that  one  of  the  stipulations  was  that  an  engineer 
of  construction  shou'd  be  employed  by  the 
xommitlee   who  would  practically   superintend 

e  building,  and  to  whom  the  architect  would 
he  subscr\nent.  Of  course  this  proposition  met 
with  inintediate  disapproval  from  eminent 
architects,  who  felt  that  if  they  were  to  bear 
the  responsibility  of  constructing  so  great  a 
building,  they  ought  not  to  be  required  to  work 
under  the  supervision  of  another  employe 
whose  qual  ideation  a  for  the  work  were  entirely 


unknown.  The  compensation,  also,  instead  of  J 
being  fixed  at  5  per  cent,  was  placed  at  two  I 
and  one-half  per  cent.,  a  remuneration  lower] 
than  any  architect  of  reputation  can  earn  in  the 
ordinarj'  course  of  his  profession.  The  archi- 
tects pnjposed  mutual  concessions  tolhe  Bourse 
committee  on  these  jxiints,  but  they  were  given 
no  satisfaction.  The  result  is  that  out  of  more 
than  a  hundred  architects  only  twelve  have 
presented  designs  for  the  building.  It  is  safe 
to  say  that  none  of  these  are  of  the  capable  or 
distinguished  members  of  the  profession,  and 
that  the  result  will  be  a  building  improperly 
constructed,  and  more  money  practically  wasted 
than  would  have  paid  for  the  services  of  the 
most  competent  architect  in  the  country. 
When  ability  is  requircil  in  professional  ser- 
vice, the  best  economy  is  liberal  compensation, 
and  the  worst  extravagance  narrow  parsimony. 
— A-irchitcclural  and  Bmlding  News. 


I 
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COMPETITIVE  ROCK-DRILLS. 


Drilling-contests    have  become    deservedly 
popular  among  miners  and  the  general  public 
throughout  the  Rocky   Mountain  region,  and 
e  interest  taken  in  these  trials  usually  brings 
■gether  many  of  the  best  known  competitive 
illers.     At  the  tournament  held  at  the  recent 
session  of  the  Mining  Congress  at  Helena,  the 
records  for  both  single  and  double-hand  drill- 
g  were  broken;  the  former  by  William  Shea, 
Montana,  with  25j'*4  inches,  and  the  latter  by 
J — Stone. 


Davy  and  Tague,  also  of  Montana,  with  33,  J 
inches.  The  rock  was  granite  and  the  time 
fifteen  minutes  in  each  case.  Fifteen  teams 
contested  for  the  double-hand  honors,  and 
there  were  thirteen  entries  for  the  single-hand 
championship.  Comparisons  between  the 
records  made  at  different  contests  are  some- 
what uncertain  because  of  variations  in  the 
hardness  and  toughness  of  the  rocks  drilled. — 
EHgimtring  Magazine. 


^^^      The  F.  G,  Clark  Bluestone  Company,  of  Nar- 
I  wich,    N.   Y..  are   (pelting   ready   to   move   the 

I  largest  plalform  stone  ever  shipped  from  their 

I  quarry.     It  is  t2  feet  3  inches  long  by  16  feet  S 

I  inches  wide,  will  average  9H  inches   in   thick- 

ness, and  weigh  about  22 '4  tons.  A  sis-wheel 
truck  has  been  constructed  to  transport  it  from 
the  quarry  to  the  depot,  where  it  will  be  loaded 
on  the  special  car.  In  the  quarry  is  another 
hlock  cut  that,  when  split,  will!  make  two  plat- 
forms the  size  of  the  above. 

The  Allegheny  quarries  at  Lancaster,  O.,  of 
which  Frank  C.  Neeb,  (ormerly  a  IMttsburgh 
journalist,  is  owner,  are  now  working  a  large 
force  of  men.  A  contractor  from  Columbus. 
O.,  is  superintending  the  quarrying  of  the 
atone,  which  is  cut  and  ready  to  place  in  posi- 
tion when  it  leaves  Lancaster.  This  stone  is  to 
be  used  in  the  construction  of  the  Columbus 
viaduct.  Mr.  Neeb  will  supply  two-thirds  of 
the  stone  used.  The  agreement  is  said  to  be 
the  largest  masonry  contract  let  in  the  state  of 
Ohio. 

The  court-house  contractors  have  been  wait- 
ing a  year  for  the  large  stone  for  the  front  steps 
ofthcnew  court-house.  It  weighs  70,. -oa  pounds 
and  the  work  of  two  men  for  a  year  will  be  re- 
quired in  trimming  it.  When  finished  the 
stone  will  be  15  feel  5 'i  inches  by  13  feet  1  inch 
in  size  and  iS  inches  thick.  Some  of  the  spallg 
were  large  enough  lo  make  curb  stones,  and 
IhechipsofT  the  great  rock  will  load  two  wag- 
ons. It  took  eight  horses  to  haul  the  stone, 
and  the  tires  of  the  wagon  were  about  a  foot 
wide.  The  stone  came  from  the  Ortonville 
granite  quarries  of  Baxter  &  Son,  and  it  will 
lay  for  years,  perhaps  centuries,  to  be  trodden 
upon  bv  the  feet  of  children  yet  unborn.  It 
will  be  worn  smooth  by  billions  of  heels,  and 
when  Minneapolis  has  a  million  inhabitants, 
when  the  astronomers  will  have  definitely  set- 
tled that  Mars  is  inhabited,  when  Hdward  Bel- 
lamy's  nationalism    will    have  been  tried    and 
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found  wanting,  and  when  Ignatius  l.»onnelly 
doesn't  want  an  office,  that  rock  will  be  there.— 
AtiHHcapolts  7'ribuHe. 

A  dressed  stone  71  feet  long.  15  feet  wide  and 
containing  12,922  cubic  feet,has  rested  on  pillars- 
in  a  quarry  at  Raalbac,  in  Syria,  for  more  than 
2,000  years.  It  was  intended  for  the  founda- 
tion of  the  Temple  of  the  Sun,  a  mile  or  more 
distant,  to  which  lour  stones  nearly  as  large- 
were  actually  transported. 

The  Turkey  Honestone  Company.  Denver, 
Colo ,  is  working  a  force  of  fifteen  men  at  its- 
quarries,  and  has  placed  in  position  the  ma- 
chinery for  taking  out  the  honestone  to  the- 
amount  of  {5,000.  They  are  taking  out  four  ton 
of  stone  a  week,  and  so  great  is  the  demand 
that  the  company  is  unable  to  fill  its  onlcrs. 
The  present  machinen,-  and  working  force  may 
be  doubled  as  soon  as  the  quarry  is  in  shape  to^ 
work  an  increased  force.  The  stone  lias  been 
channeled  out  to  a  depthof  30  feet  and  is  found 
to  be  of  the  genuine  marine  formation,  free- 
from  flaws  and  contiuous  in  ({uality.  It  is  esti- 
mated tlie  deposit  is  150  feet  in  depth,  and  the 
company  own  three-fourths  of  a  mile  along  the 
deposit. 

The  quarries  of  Jacksonville,  Mich.,  have  un- 
coved  and  quarried  all  the  stone  that  they  can 
ship  this  season,  and  the  work  of  co\-ering  the 
quarries  and  protecting  the  stone  against  frost 
will  soon  begin.  Some  of  the  oldest  quarnes 
have  but  a  couple  of  seasons'  shipments  left 
in  the  groun<l.  but  the  new  quarries  which 
have  been  opened  and  tested  will  undoubtedly 
furnish  all  the  stone  the  market  needs. 

Mnch  has  been  written  concerning  F^o^f^ 
slate,  slate  quarries  and  Slate  Canon,  I'tah.  It 
will  be  remembered  that  it  has  been  reported 
that  two  slate  quarrj'men  came  lo  I'rovo  and 
went  to  work  for  F.  \V.  C.  Hathenbuck,  '^*r^ 
his   slate  quarries   some   two  years  ago.  Tbey 
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further  up  the  canon  and  located  a  ledge 
lemselves.  This  location  they  have  per- 
itly  developed  and  this  spring  sold  an  un- 
rd  half  interest  to  EHas  Morris,  of  Salt 
City,  and  others,  for  big  a^sum,  and  injme- 
ly  thereafter  the  Bethesda  Siate  Company 
ticoporated  for  Jiao.ooo,  with  BHas  Morris 
flent,  and  John  W.  Thomas,  vice-president, 
company  has  been  working  quietly,  but 
Btently,  and  ha%'e  now  out  upon  the  dump 
rds  of  a  ca.rload  of  slate  ready  for  the 
et,  l>eside»  much  more  in  the  rough,  the 
to  the  quarry  is  coniijleted.  The  slate  is 
t  present  by  hand,  but  machinery  is  on  the 
md  will  soon  be  in  place  at  the  quarries. 

lew  granite  quarry  is  being  opened  in  Rich, 
t  Me.,  by  Stephen  Reed.  Several  pieces 
been  sent  to  Quincy  to  be  polished  and 
rial  for  a  monument  is  to  be  sent  at 
to  Bath.  Mr.  Reed,  who  is  an  experienced 
yman,  states  that  it  is  superior  to  Quincy 
te  in  every  respect.  It  is  entirely  free 
iron,  and  is  especially  adapted  for  monu- 
al  work.     lie  sees  no  reason  why  a  crew 

0  should  not  be  employed  the  year  round 
cksmtth  shop  is  to  be  erected  near  the 
y  right  away  and  the  work  of  getting 
Iniension  stuff  is  to  be  pushed  along  as 
ly  as  i>ossible. 

fx  of  superior  grade  has  been  uncovered 
e  Turkey  creek  hog-back,  in  Colorado, 
n  estimate  made  as  to  the  extent  of  the 
•it,  which  possesses  all  the  rich  coloring 
>eaulifu]    tracery   of  ihe  Mexican  article, 

1  is  exclusively  used  in  the  United  States 
Btcrior  decoration.  Onyx  works  have 
established  in  Denver. — Mining  and  Sci- 
c  Review. 

I  Roxbury  Granite  Company  is  develop- 
I  K.eene,  N.  H.,  what  promises  to  be  one 
t  finest  ledges  in  New  England.  A  stone 
ecently  quarried  with  wedges  aloue  78 
>ng,  7  feet  2  inches  wide,  4  feet  thick  and 
ling,  by  estimate  from  measure,  220  tons, 
rithout  seam  or  stain,  and  splits  as  if  cut 
I  MW.  The  quality  of  granite  is  unsur- 
d,  and  no  dynamite  or  powder  is  used  in 
sarrying. 

J  quarry  opened  in  the  Moses  Morse  pas- 

I'rankliu,   N.   H.,    by   Peter    Dana    and 

:b    Trussell  antl  yuimby,    of  Concord,  is 

tog  a  quplily  or  proiluct  very  satisfactory. 


being  equal  to  Coticord  granite.  The  force  of 
hands  will  be  increased  and  there  are  iudica' 
tions  that  it  will  soon  be  a  busy  place. 

The  Plymouth  Granite  Company,  at  Water- 
bury.  Conn.,  has  increased  its  capital  stock 
from  fs.ooo  to  f  10,000. 

The  stone  industry  of  Carthage,  Mo.,  con- 
tinues to  grow  in  fine  shape,  with  constantly 
increasing  outputs  and  shipments. 

The  Superior,  Wis.,  Cut- Stone  Compauy  is 
furnishing  the  stone  for  the  Weymss  building  at 
Superior. 

The  spur  to  the  marble  quarry,  Humboldt, 
Kan.,  is  being  built  now,  and  soon  lola  marble  • 
will  be  shipped    to    outside  points  for  build- 
ing and  other  purpose. 

Vinalhaven,  Me.,  is  to  have  a  new  develop- 
ment of  its  granite  industry,  There  has  been 
discovered  at  Coomb's  Neck  the  only  sheet 
black  quarry  as  yet  known.  The  rock  is  very 
fine  grain.  Samples  have  been  |x)Iished  and 
sent  to  Washington,  where  it  h;is  received 
much  attention  and  many  compliments.  Iron, 
whicb  renders  almost  useless  so  much  of  the 
black  j;ranite,  does  not  appear  in  this,  which 
makes  it  much  more  valuable.  The  quarry  is 
easy  of  access,  and  a  wharf  can  be  built  at  a 
very  slight  cost,  as  the  water  is  very  bold,  and 
a  splendid  harbor  makes  it  safe  for  vessels  to 
lie  there  at  all  times. 

The  Lake  Superior  Redstone  Company,  at 
Portage  Eutry,  Mich.,  has  commenced  the 
shipping  of  building  stone  from  the  newly- 
opened  quarries.  The  .stone  is  of  excellent 
quality,  and  is  expected  to  find  a  ready  sale. 
Marquette  capitalists  are  largely  interested  in 
the  business. 

The  Tempe  redstone  quarries,  at  Phceotx, 
Ariz.,  it  is  said,  will  be  worked  on  an  extensive 
scale  next  year, 

A  few  days  ago  we  were  shown  some  very  fine 
specimens  of  marble  that  had  been  discovered 
near  town  by  a  prospector.  Some  parties  who 
saw  it  were  of  the  opinion  that  it  was  gyp- 
sum, hut  an  examination  proved  it  was  gen- 
uine marble.  The  samples  had  faces  ground 
and  polished  and  looked  very  fine.  The  color 
was  a  very  dark  mottled  brown,  while  a  lest 
proved  it    was  too  hard   foi    "g5-^%>3.\\\  ■a.'cA.  xwc* 
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Bofl  for  grauite,  and  ir  addition  the  color  was 
enlirL-ly  too  dark  for  eitlier.  There  will  be 
some  larger  pieces  brought  in  before  many 
(Jays. 

The  Michigan  Stone  and  Supply  Company, 
5jf  Monroe,  Mich.,  has  doubled  its  working 
force  of  men  and  is  working  day  and  night  to 
ssupply  the  demand  for  its  crushed  stone. 

The  Detroit  and  Lake  Superior  Sandstone 
Co.,  (Htuited),  with  a  capital  of  5500.000.  filed 
articles  of  association  with  the  register  of 
dee<ls  at  Detroit,  recently.  H.  W.  Moore,  Hen- 
ry Winenian,  Kdward  N.  Hays  and  William  R. 
Johnson,  of  Detroit,  and  Richard  Blake,  of 
Marquelte,  are  the  iucoq>orators,  witli  Mr. 
Moore  as  president,  and  Mr.  Johnson  secretary 
and  treasurer.  The  company  owns  five  acres 
of  sandstone  on  the  shore  of  Lake  Superior,  30 
miles  above  Marquette. 

All  the  stone  quarries  in  the  vicinity  of  Har- 
rishurg,  Pa.,  within  a  distance  of  from  four  to 
eight  miles,  have  been  tested  in  their  largest 
outputs  this  season,  the  demand  for  the  ma- 
terial being  larger  than  for  years  before.  Or- 
ders for  supplies  of  broken  stone  to  ballast 
road-beds  for  electric  motor  railroad  tracks 
constitute  a  demand  for  it,  while  the  increase 
of  need  for  stone  is  unusually  large  this 
season.  It  has  often  been  a  matter  of  surprise 
that  many  of  these  quarries  have  not  long 
since  been  exhauted. 

The  people  of  Lawrence  county,  Pennsylva- 
nia, are  protesting  against  the  eniplt>yinf»nl  of 
Italians  in  the  quarries,     There  is  hardly  a  ses- 


sion of  court  when  there  are  not  several  Ital- 
ians to  be  tried  for  all  sorts  of  offenses  from 
simple  assault  to  murder.  They  are  said  to 
work  for  less  than  $1  a  day,  to  the  detriment  of 
Americans  who  cannot  live  on  such  a  sum,  and 
Ihey  pay  no  taxes,  yet  cost  tlie  country  more  ia 
a  criminal  way  than  any  other  people.  The 
state  of  aflfairs  is  blamed  on  the  imniigratiou 
la\»s,  and  a  change  is  demanded. 

Z.  Fielder  pays  daily  visits  to  his  lithograph 
quarries  south  of  Hannibal,  Mo.,  and  that  the 
stone  is  there  in  paying  quantities  there  is  no 
longer  any  doubt. 

Captain  Trowell,  of  the  American  Verde  An- 
tique Marble  Company,  was  in  Marquette, 
Mich,,  recently.  The  stripping  at  the  quarrj*, 
which  is  located  about  six  miles  we  it  of  Ish- 
peniing,  has  progressed  to  an  extent  that  allows 
of  culliug  and  taking  out  stone  from  now  on. 

At  Decatur,  Ind.,  A.J.  Chapman  was  struck 
by  a  derrick  hook  in  a  stone  quarry  and  his 
neck  was  broken. 

The  Terre  Haute  Stone  Works,  located  at 
Stinesville,  Ind.,  and  supplied  .by  one  of 
oldest  and  best-ktiowu  stone  quarries  of  the 
state,  has  been  bought  by  William  Lily,  repre- 
sentative of  Pennsylvania  capitalists.  The 
price  paid  was  f 50.000, 

J.  T.  Wyatt,  of  Salisbury,  N.  C,  who  owns 
and  operates  granite  quarries  in  that  section, 
and  who  is  now  supplying  therefrom  rubble  for 
the  streets  of  Richmond,  Va.,  advertises  for  a 
partner. 


RECEXT  PATENTS. 


No.  474' 142  is  an  Improved  Derrick  invented 
jy  Augustus  Myers,  of  Toronto,  Can,  The  ob- 
tject  of  the  invention  is  to  arrange  a  derrick  by 
which  stone  or  other  heavy  objects  may  be 
moved  from  one  point  to  another  practically 
'without  manual  labor;  and  it  consists  in  the 
peculiar  constriiction,  arrangement,  and  com- 
binatiors  of  parts  hereinafter  described  A 
represents  the  mast  of  the  derrick,  the  bottom 
of  which  rests  in  and  is  fixed  to  the  shoe  B.  On 
each  side  of  the  shoe  B,  is  formed  a  flange  C, 
to  which  flange   a  cross-timber  D  is   securely 


fastened.  A  hub  E  is  formed  on  and  projects 
from  the  shoe  B.  (See  Fig.  4.)  This  hub  E  is 
made  to  fit  into  an  annular  recess  made  in  the 
projection  F,  formed  on  the  step  G.  which  rests 
on  and  is  securely  bolte<l  to  a  suitable  founda- 
tion.    A  steel  washer  H  is  fitted  into  the  recess 


formed  in  the  projecting  F  and  supports  the 
hub  E.  From  this  description  it  *ill  be  seen 
that  the  mast  A  may  be  revolved  in  either  di- 
rection by  the  action  of  the  rope  L,  and  that  a 
heavy  object  upon  the  boom  K  may  be  moved 
from  one  point  to  another  without  any  manual 
labor. 

Patent  No-.  475,350. — Drawing-Board.  Rich- 
ard G.  Shiley,  Marietta,  Ohio.  Filed  Mar.  31, 
rSga.     Issued  May  24.  1892. 

Claim.— I.  In  a  drawing-board,  the  combi- 
nation, with  the  board,  of  two  cur%'ed  side 
■^  prings  located  at  opposite  sides  of  the  board, 
two  double  arms  pivoted  to  stationary  supports 
on  each  inuer  side  of  the  frame-pieces  i  and  l<t 


connecting-rods  pivotally  connecting  the  ends 

of  the  longer  portions  of  said  arms  with  the 
ends  of  the  springs,  rods  mounted  on  the 
frame  having  right  and  left  hand  screw  portions 
which  pass  through  correspondingly-screw- 
threaded  blocks  pivoted  to  the  ends  of  the 
shorter  portions  of  said  amis,  a  means  for  turn- 
ing said  rods,  and  a  means  for  preventing  the 
rods  from  moving  longitudinally. 

2.  The  combination,  with  the  board,  of  a  re- 
movable portion  24,  an  adjustable  sliding  piece 
2$a,  carrj'ing  the  point  25,  and  a  means  for  ad- 
justing it  to  any  desired  point  on  the  side  of 
the  l«ard  and  securing  it  thereto. 

3.  The  combination  of  the  board,  its  side 
springs  14,  the  operating-arms  pivotally  con- 
nected with  said  springs,  a  means  for  giving 
them  their  necessar'^'  wvciNtxiWixNA,  «.\\^  t!v  «.\^x^fe^ 


L 
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j^rraduated  index-bar  for  iiulicating  Ihe  point  of      having  V-shaped  ends  and  sides  which 
sight.  allel   to  and  etiuidislanl  from  a   plane 

Patent  No.  475.39".  Revel  and  Try  Square. 
Silas  C.  Downey.  Chicane,  111.,  assiRuor  of  one- 
half  to  Richards  &  Rntihanser.  Filed  Nov.  19, 
1891.     Issued  May  24,  1.S92. 


are  par- 
passing 


Claim. — The  combination,  with  the  grndii- 
ated  arm  and  its  arc,  of  a  second  arm  pivoted 
to  said  arm  and  having  an  clongnte<l  slot,  in 
which  the  pivot  works,  and  al  its  inner  end  pro- 
vided with  notches,  a  hinding-nut,  and  a  strip 
encircling  the  arc  and  provided  upon  its  inner 
edge  with  a  plurality  of  teeth  to  engage  the 
notches  of  the  arm,  suhstanlially  as  and  for  the 
purpose  specified. 

Patent  No.  475,647.  Method  of  splitting  rock. 
George  L.  Weller,  Hlyria,  Ohio,  assignor  to 
Parks  Fester  and  Eugene  K.  Mussey,  same 
place.  Filed  Nov.  23,  1891,  Issued  May  24, 
1892- 

Cl.\im.— I.  The  method  of  splitting  rock, 
which  consists  in  forming  in  said  rock  a  hole 
having  V-shaped  ends  and  sides  which  are  par- 
allel to  each  other  and  to  a  plane  passing 
through  the  points  of  said  V-shaped  ends,  itnd 
then  firing  a  blast  in  said  hole;  in  forniiug  in 
Bai<l    rock  in  aligtimeut  "  series   of  holes,  each 


through  tho  poinisofall  of  said  V-shaped  eufls, 
and  simultaneously  ex^^loding  a  blast  in  all  of 
said  holes,  for  the  purpose  specified. 

This  invention.  No.  475,741.  relates  to  im- 
provemcnts  in  T-squares  and  guides  therelor: 
palenleil  May  24,  1S92,  by  Arthur  P.  Page, 
Mrniifapcjlis,  Minn. 

The  objects  in  %Hew  are  to  provide  an  im- 
proved T-sqxtare  which  can  be  readily  and  easily 
adjusted  to  «nv  desired  poi^ition    on  the  draw- 


ing-board with  which  it  is  used  antl  the  blade 
of  which  can  quickly  l>e  adjusted  to  the  desired 
angle  with  the  head  or  can  Ive  removed  and 
used  as  a  ruling-edge  imlcpendently  of  the 
he.id;  also,  to  remove  the  construction  of  the 
square  in  several  particulars  to  produce  a  more 
convenient  and  durable  instrument. 

Patent  No.  477,017.  Stone-dressing  hammer- 
George  McDonald,  Troy,  N.  V.  I'iled  July  3, 
1891.     Issued  June  14.  1.S92. 

Ci..\iM.  —  I,  In  a  stone-hammer,   a   hammer. 


l^imil 
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lead  composed  of  a  plurality  ofblades  severally 

sveled  or  sharpened  at  each  end  and  rietach- 

ihly    bound   together   by   two   screw-lhreadeil 

Jolts,  each  bolt   passing  through  an  elongated 

rasher  extemlinj^  transversely  across  the  outer 

llade  on  one  side  of  llie  head  through  the  sev- 

ral  blades  and  secured  to  a  similar  washer  or 

lut   on  the  opposite  side  of  the  head;  a.  In  a 

itone-hamnier,   the  combination  of  a   handle 

[having  an  eye  at  one  end,  blades  silnale<l   in 

lAatd  eye  and  having  bolt-holes  suitably  located, 

'urashers  abutting  against  each  edge  of  each  side 

■wall  of  the  eye  and    resting  on  the   blades,  and 

screw-bolts    passing     through    each     pi<ir    of 

washers  and  through  the  blades,  whereby  said 

blades  are  bolted  together  and   to  the  washers 

ami  the  latter  are  held  solidly  against  each  edge 

of  each  side  wall  of  the  eye,  substanliall}'  as  set 

forth. 

J'atent  No.  477,693.  Hand  implement  for 
tooling  stone-surfaces.  William  F.  Nicholson, 
Worcester.  Mass.  Filed  I-'eb.  17,  1892.  Issued 
June  28, 1892. 

Cl.^tm. — A  hand  implement  fortooling  stone- 
surfaces,  comprising  the  series  of  blades  A, 
placed  side  by  .side,  and  having  curved  teeth  or 
cutting-edges  on  the  bottom  coming  in  line 
a.raus\'ersely,  as  described,  md  also  having  ver- 


The  Walts  monument,  which  it  has  taken  the 
llcnrj'-Bonnard  Bronze  Company  eight  months 
to  cast,  has  been  placed  on  exhibition  at  the 
company's  works,  at  Yonkers,  N.  Y.  The 
^lonument.  which  is  to  be  erected  in  about  four 
■weeks  in  memorjof  John  Watts,  founder  of  the 
Leak  and  Watts  (Jrphan  Asylum,  is  of  one 
■piece  of  bronze,  and  cost  ^15,000.  It  is  9  feet 
.And  3  inches  in  height. 

The  New  York  Granite  Co.,  of  67  West  23d 
street,  New  York  City,  reports  business  better 
than  expected,  considering  the  drawbacks  en- 
countered by  all  granite  dealers  of  late.  Until 
a  settlement  of  existing  troubles  is  effected 
they  do  not  expect  to  see  as  healthy  and  con- 
fident conditions  as  would  otherwise  prevail. 


tical  slots  extending  transversely  through  all 
the  blades,  in  combination  with  a  suitable 
handle  B,  ad»iptcd  to  receive  one  end  of  the 
blades   when    bunched  together,   and   suitable 


I)\ 


c  c 


,.* 


bolts  and  nuts  for  fastening  the  parts  after  ad- 
justment, substantially  as  shown  and  specified. 


Three  of  the  largest  flagstones  ever  brought 
to  the  Iri -cities  has  recently  been  received  ia 
Moline,  111.  They  are  for  the  floor  of  a  porch 
at  C.  H.  Deere's  residence,  and  are  each  10  feet 
6  inches  long.  6  feet  to  inches  wide  and  8 
inches  tliick. 

There  now  seems  to  be  a  fair  prospect  of  the 
early  completion  of  the  monument  to  be 
erected  at  Troy.  N.  Y  ,  to  the  memory  of  the 
late  Chief  Engineer  J.  Lansing  Lane.  C  H. 
Conards,  of  Hartford,  Conn.,  the  sculptor  who 
has  charge  of  the  work,  made  an  excellent 
clay  cast  of  the  bust  of  tlie  dead  chief.  He 
obtained,  afler  tiiatiy  trials  and  changes  sug- 
gested by  Chief  Lane's  intimate  friends  and 
relatives,  an  excellent  likeness,  which  wil!  be 
cut  in  stone. 
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The  September  Californian  is  a  strikinK 
issne.  It  contains  a  sensational  expos^  of 
spirit  photography,  from  the  pen  of  the  well- 
known  scientist.  Dr.  Elliott  Coues,  of  the  Smith- 
sooian  Institution.  Dr.  Coues  slashes  the  1k>- 
gus  spirit  photographers  without  mercy,  and 
makes  most  entert&ining  reading — having 
traced  downi  all  the  fraudulent  pictures.  The 
pictures  to  this  pap^r  are  striking  and  will  cre- 
ate consternation  in  the  army  of  frauds  who 
prey  upon  unsuspecting  [jeople.  A  timely  and 
beautifully  illustrated  article  is  on  yachting 
about  San  Francisco,  by  Mr.  Yale,  editor  of  the 
Mining  Revinv,  a  well-known'  yachtsman,  and 
authority  in  such  matters.  The  illustrations 
are  racy  and  numerous,  being  instantaneous 
views  of  ever>'  famous  yacht  on  the  hay.  A  re- 
njarkable  expos^  of  a  secret  society  in  Hono- 
lulu in  which  superstition  ran  mad,  is  found  in 
the  illustrated  article  entitled  "Black  Art  in  Ha- 
waii," by  the  Rev.  Dr.  I-isher,  a  former  mis- 
sionary. Higher  education  in  California  is  well 
illustrated  in  a  well-written  article  on  Throop 
University.  Auguste  Wey,  a  brilliant  writer, 
continues  the  series  on  what  California  can  do 
at  the  world's  fair. and  a  plea  for  the  missions  is 
made  in  behalf  of  the  Hociet)-  for  the  Preserva- 
tion of  the  Missions  by  Mrs.  Powers,  the  illus- 
trations being  by  Fenn,  showing  San  Luis  Rey 
and  the  old  mission  of  San  Diego.  Among  the 
articles  on  foreign  subjects  is  an  entertaining 
one  on  India,  by  the  well-known  author  and 
scientist.  Dr.  Simms,  Richard  H.  McDonaldJr. 
the  well-known  San  Francisco  banker  and  pol 
litical  economist,  makes  an  earnest  plea  for  re- 
form in  a  scholarly  paper  on  "How  to  Secure 
Good  Municipal  Government."  No  cjue.slion  is 
of  more  itnportance  to  California  than  that 
of  the  Nicaragua  Canal,  and  the  third  in  the 
series  ol  papers,  by  W.  L.  Merry  is  given,  treat- 
ing the  financial  side  of  the  question  with  abil- 
ity. Stories  by  Mrs.  Bugeia  and  Dorothea  Lum- 
mis,  poems,  l)ook  reviews  and  discussions  of 
questions  of  the  day  l>y  ex-Gov.  Lionel  A.  Shel- 


don, make  up  a   number  uf  especial   interest. 
Published  in  San  Francisco;  I3  a  year- 

"Where  to  Locate  New  Factories"  is  the 
title  of  a  150-pagc  pamphlet  recently  published 
by  the  Passenger  Department  of  the  llliuois 
Central  railroad,  and  should  be  read  by  every 
mechanic,  capitalist  and  manufacturer.  It  de- 
scribes in  detail  ihe  manufacturing  advantages 
of  the  principal  cities  and  towns  on  the  line  of 
the  Southern  Division  of  the  Illinois  Ceutnil 
and  the  Louisville,  New  Orleans  &  Teatas  rail- 
roads, and  indicates  the  character  and  amount 
of  substantial  aid  each  city  or  town  is  willing 
to  contribute.  It  funiishcs  conclusive  proof 
that  the  South  possesses  advantages  for  the  es- 
tablishment of  every  kind  of  factory  working 
wool,  cotton,  wood  or  clay.  For  a  free  copy  of 
this  illustrated  pamphlet  address  Mr.  j.  F. 
Merry.  Assistant  General  Passenger  Agent,  L  C. 
R.  R.,  Manchester,  Iowa. 

"Stone"  probably  numbers  more  amateur 
photographers  among  its  constituency  than  any 
other  industrial  journal  extant,  outside  of  pho- 
tographic publications,  due  doubtless,  to  the 
fact  that  its  readers  are  engaged  in  the  creation 
of  that  which  is  in  one  sense  or  another,  artis- 
tic. Wc  have  taken  occasion,  therefore,  to  fre- 
ijuenlly  notice  photographic  journals  sent  us  to 
the  end  that  those  interested  may  become  ac- 
quainted with  those  best  adapted  to  their  needs. 
F.dward  L.  Wilson,  the  author  of  many  valua- 
ble works  on  photography,  of  which  the  "(Quar- 
ter Century  of  Photography"  is  one,  publishes- 
li'Hson's Photographic Nagazine,  a  publication 
now  in  its  29th  year  and  giving  promise  of 
some  ver)'  interesting  features  for  the  coming^ 
year.  It  issues  semi-monthly  from  New  York 
at  f  5  per  annum. 

The  American  Journal  of  Photography  has 
much  to  sustain  its  claim  of  being  "devote«l  to 
photography  in  its  widest  sense."  The  number 
before  us  contains  matter  of  interest  to  every 
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Ifroni  "raw  recruit"  up.  Thos.  H.  McCol- 
Co..  Fhiladelphia,  are  iU  publishers,  and 
grs  for  a  year's  subscription. 

tts.  W.  Melcher  Machinery  Co,,  of  St.  Louis, 
►limenls  Stunk  with  a  copy  of  the  "Pocket 
enir  and  Program  of  Fall  Festivities,  Pair 
Bxposilion,"  now  being  held  in  that  city, 
little  book  is  a  guide  to  the  town,  and  is 
)f  interesting  information  to  any  one  in- 
ted  in  St.  Louis  at  this  particular  time, 
'do  say  no  other  city  in  America  spreads 
'half  so  well  in  offering  pleasing  enlertain- 
1  to  visitors  as  does  St.  Louis  in  the  annual 
festi\dties.  It's  a  good  place  to  go  to  at 
ame  to  shake  off  the  lethargy  of  summer's 
fence  and  get  primed  up  for  the  winlef's 
taign  nf  active  business.  The  show  will  be 
open  from  Sept.  7  to  Oct.  22. 

f  have  received  from  the  publishers,  "True 
■•  Republican  Campaign  Songs,  and  "Red 
Democratic  Campaign  Songs — two  books, 
containing  a  colleclitm  of  new  songs  ar- 
6d  for  male  quartet  clubs,  with  music  and 
s  complete,  and  just  what  is  wanted  for 
presidential  campaign  of  [892.  Nothing 
»re  effective  than  stirring  and  appropriate 
S  for  campaign  purposes,  and  they  are 
^hed  in  great  variety  in  "True  Blue"  and 
(Hot."  Sold  by  music  and  news  dealers 
tally,  or  upon  receipt  of  leii  cents  each, 
ts  will  be  mailed  to  any  address  by  the  S. 
lard's  Sons  Co.,  Chicago,  III. 

\iing  for  September  is  us  refreshing  and 
ihful  in  influence  as  the  first  pure  breeze 
'ave  old  Autumn.  The  reading  matter  as 
I,  mainly  devoted  to  sport,  pastime  and 
I,  is  most  interesting,  and  the  illustrations, 


always  a  strong  feature  of  Outing^,  are  better 
than  usual.  The  contents  are  as  follows: 
"Saddle  and  Sentiment,  '  (continued^,  by 
Wenona  Gilman  ;  "How  We  Went  Blundering,*' 
by  Jean  Porter  Rudd  ;  "The  Griswold  Mystery"," 
by  Oin.  Hinckley ;  "Hammer  Throwing,"  by 
Malcolm  W,  F'ord ;  "Shore-bird  Shooting  in 
New  England,"  by  H.  Prescott  Beach  ;  "Harry's 
Career  Ht  Yale,"  (continued I  ,  by  Jno.  Seymouf 
Wood;  "From  the  German  Ocean  to  the  Black 
Sea,"  (concluded),  by  Thomas  Stevens;  "Re- 
miniscences of  Irish  Sport;"  "Militan*- Schools 
of  the  T'nited  Slates,"  (conclude*!),  by  Lieut. 
W.  R.  Hamilton,  V.  S.  A,;  "Se-ptember  Rides," 
by  Jessie  F.  O'Donnell;  ".Around  the  World 
with  Wheel  and  Camera,"  (continued),  by- 
Frank  G.  Lenz ;  "Fishing  a  la  Tovirilli,"  by  N. 
B,  Winston,  and  the  usual  editorials,  poems^ 
records,  etc. 

The  August  numl>er  of  the  Reinew  of  A'e~ 
views  contains  a  character  sketch  of  Mr.. 
Grover  Cleveland,  written  by  a  gentleman 
whose  qualifications  are  admittedly  the  verv 
best.  Mr.  George  F.  Parker,  who  has  recenth- 
edited  Mr.  Cleveland's  speeches,  official  mes- 
sages and  other  utterances,  gives  a  sympathetic 
and  eulogistic,  but  careful  and  candid,  sketclii 
of  the  distinguished  standard-bearer  of  the- 
Democratic  party.  This  August  number  is  par- 
ticularly interesting.  One  ol  its  keenest  arti- 
cles is  a  sharp,  and  ver>'  unsparing  attack  upon- 
"Cfthenslyism,"  by  a  prominent  American 
Catholic  editor.  There  are  articles  upon  Uni- 
versity Education  for  Women;  "How  to  Learn 
a  Language  in  Six  Months"  "Cooperative  Holi- 
day Traveling"  The  leading  articles  of  the 
month  sum  up  the  principal  political,  social, 
religious  and  lilerarj-  utterances  and  achieve- 
ments of  the  past  few  weeks. 


LEGAL  NEWS  AND  NOTES. 

Prrpa red  for  Stunk,  tiyV.  H.  t,ockwocKl,  Indianapolis. 


T)RAWKR's  LlAHIl.ITV  ON  Chrtikikd  Chhck. 
— In  Head  v.  Horiil>lower,  the Sujireme  Judicial 
Court  of  Massachusetts,  held  that  where  a  bank 
upon  which  a  check  is  drawn  fails  l»efore  pay- 
ment thereof,  though  it  is  drawn  in  due  season, 
and  the  drawer  of  the  check  in  his  own  h-half, 
or  for  his  own  benefit,  had  the  check  certified 
before  deliveriux  it  to  the  fiayee,  he  is  not 
discharged  from  hability  on  the  check,  but  he 
is  <list:harged,  if  the  payee  or  holder  of  the 
check  for  the  latter's  benefit  got  the  check  cer- 
tified instead  of  getting  it  paid. 

CfOvernment  Fixing  Railroad  Fkkight 
Charges. — A  very  important  decision  has  been 
rendere<!  b>-  Jud^e  McCorniick  of  the  I'nited 
i>tates  Supreme  Court  for  the  Uistrict  of  Texas. 
Decisions  of  the  Itjited  States  Supreme  Court 
previous  to  the  well  known  "Minnesota  Granger 
Case"  seemed  to  sustain  the  doctrine  that  the 
adjuslnienl  of  rates  to  be  charged  by  a  railroad 
company  was  a  legislative  prerogative  and  not 
a  judicial  one.  In  the  "Minnesota  Granger 
Case,"  however,  it  was  iield  that  the  state  had 
not  the  power,  by  acting  through  commission- 
ers, to  fix  Ihcratesabtiohitely  ami  finntly  without 
judicial  inquiries  as  to  their  reasonableness. 
This  was  evidently  an  eminently  sound  and 
proper  conclusion,  whether  it  was  in  reality  a 
departure  from  the  previous  decisions  of  the 
courts  or  not.  Judge  McCormick,  in  the  recent 
case,  following  ilie  "Minnesota  Granger  Case," 
denies  the  assumed  power  of  the  state  legisla- 
ture to  regnl.ile  the  rales  of  freight  and  fare 
through  the  mediuitiship  of  boards  of  railroad 
commissioners,  tf  by  sucli  regulation  the  rates 
are  made  so  low  thai  the  company  cannot  pay 
its  own  debts.  Such  regulation  is  held  to  be  a 
law  impairing  the  obligation  of  contracts,  and, 
therefore,  unconstitutional. 

The  supreme  court  of  the  t'niled  States  has 
held  that  the  legislature  can  fix  the  rales  and 
-charges,  whether  reasonable  or  not.  anil  that 
the  reasonableness  of  the  rates  so  fixed  by  the 
legislature  is  not  .subject  to  judicial  inquiry. 
Such  tncjuir}',  therefore,  is  required  only  when 
a  commission  is  authorized  to  fix  the  rates. 


RuLRs  Madh  by  Carrihrs  for  the  GriD- 
ANCK  OF  SHii'PKRS.^The  ca&e  of  Miller  v. 
Georgia  Railroad  &  Banking  Co.  is  a  recent  one 
l>earing  upon  the  discussion  of  the  power  of 
railroad  companies,  common  carriers,  and 
terminal  associations  to  make  rules  and  regula- 
tions for  the  guidance  and  government  of 
shippers. 

The  exact  point  decided  by  the  Georgia 
Court  in  this  case,  is  that  it  is  competent  for  a 
comtnon  carrier  whose  customers,  at  their  op- 
tion, have  the  privilege  of  unloading  for  them- 
selves the  vehicles  in  which  their  freights  are 
shipped,  to  adopt  and  enforce  reasonable  regu- 
lations as  to  the  time  within  which  the  vehicles 
may  be  unloaded  free  of  any  expense  for  stor- 
age, and  to  fix  a  reasonable  rate  per  day  at  which 
storage  thereafter  will  be  charged  for  the  use 
of  such  velncles  so  long  as  they  remain  un- 
loaded; and  that  a  rate  of  one  dollar  per  day 
for  each  railroad  car  thus  devoted  to  the  useof 
storing  freight  is  not  necessarily  unreasonable 
on  the  alleged  ground  that  the  cars  are  of  dif- 
ferent sizes  and  vary  in  capacity,  nor  that  a  frac- 
tion of  a  day  is  charged  for  as  a  whole  day,  nor 
that  the  customary  rate  of  storage  in  ware- 
houses or  elevators  is  much  lower,  nor  i&  it  as 
a  matter  of  law  unreasonable  for  any  cause. 

Contract  bv  Tkle phone,— In  Oskamp  v. 
Gadsden,  decided  in  the  supreme  court  ol  Ne- 
braska, the  defendant  telephoned  from  Schuy- 
ler to  the  plaiiitill  in  Omaha.  t)ne  of  the 
plaintiffs  answered  the  call,  but  owing  to  the 
atmosphere  the  parties  were  unable  to  commu- 
nicate directly  with  each  other.  The  telephone 
operator  at  Fremont,  an  intermediate  station, 
proceeded  to  and  did  transmit  the  defendant's 
message  to  the  plaintiff,-;  offering  to  sell  them  a 
a  quantity  of  hjy  and  repeat  to  the  defentl- 
aol,  plaintiff's  answer  accepting  the  propo- 
sition. In  an  action  for  breach  of  con- 
tract it  was  held  that  the  conversation  was  ad- 
missible in  evidence,  and  that  it  was  competent 
for  the  defeiidatiL  to  state  the  contents  of  plaint- 
iff's answer  to  his  mLssige  as  repeated  by  the 
intermediate  operator  at  the  time  it  cfune  over 
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res.  It  was  held  that  the  inlermediate 
pr  at  Fremont  was  not  the  aneut  of  the 
laiU  alone  in  telephoninK.  '^ut  she  was 
|»inliffs'  agent  in  repealing  their  answer 
Ifendant'  s  message,  and  that  telephone 
rsations  were  admissible  as  evidence  of 
tact  in  proper  cases. 

ENT  Casks  Relating  td  Sales  —In  the 

f  Tootle   V.  First  National  Bank,  decided 

supreme  court  oJ    Nebraska,   it  was  held 

lien    goo<ls  are  sold  upon   credit  imluced 

fratidulenl    representations  of  the  pur- 

'  as  to  his  financial  abilitv,   the    vendor 

I 

jfcscind  the   contract  within   a  reasonable 

Iter  the  discovery  of  the  fraud,  upon  a  re- 

1^  or  offer  to  return,  the  consideration  re- 

by    him,  and   reclaiming  Uie  poods  .••s 

ll  any  one  not  a  Itona  fide  purchaser  for 

pirithout  notice  of  the  fraud, 

|>e  case  of  Mayhew  v.  Mather,  decided  in 

jpreme  court  of  Wisconsin,  the  defendant 

ised  yooiis  of  the  plaintiff,  led  bira  to  Vie- 

bat  he  was  buying  as  the  agent  of  a  cer- 

j-m,  but  in  reality  for   himself.     I'laintiff, 

kt  full  knowledge  of  the  facts,  cashed  the 

(itnt's  check,  given  in  payment  of  thebal- 

Hiich  defendant  said  was  due  on  the  pur- 

Hebl,  that  a  ten<ler  back  by  plaintiff  ol 
toount  to  defen<laut   upon  hearing  of  his 

resolil   as  principal    to  a   third  person, 
t  prior  to  his  bringing  replevin  for  the 
against   defendant  and  the  purchaser,  is 
Ision  of  the  sale. 

pecase  of  Smith  v.  F)vans,  decided  in  the 
Be  court  of  South  Carolina,  the  defend- 
is  indebted  to  the  plainlitf,  and  pointed 
ree  l«iles  of  cotton,  lying  some  flislance 
Itwo  of  which  kiales  he  said  should  l>e 
lover  to  plaintiff  on  the  account.  The 
^reed  on  was  ten  cents  per  pound.     The 

had  not  been  weighed,  but  was  to  be 
pd  on  delivery  by  defendant  at  plaintiff's 
nnd  the  amount  ascertained  credited  on 
(count  The  xahie  of  the  two  bales  was 
P75.  Il  was  held  that  in  an  action  for 
tovery  of  the  cotton  there  was  not  such 
Ifery  as  woubl  take  the  case  out  of  the 
t  of  frauils. 

lie  case  of  Campbell  v.  Ehlen,  decided  in 
Ipreme  court  of  Maryland,  coal  was  sold 
UUtiff  to  defendant  with  the  stipulation 
I  was  to  be  delivered  on  board  defendant's 


vessel.  No  special  lime  was  fixed  for  deliver}', 
hut  plaintiff  agreed  to  load  as  quickly  as  possi- 
ble, which  he  «lid.  The  vessel  master,  upon 
arrival  at  another  port,  filed  a  libel  in  admiralty 
against  the  cargo  for  demurrage,  and  in  this 
proceeding,  of  which  plaintiff  received  notice, 
the  coal  was  sold.  It  was  held  that  by  delivery 
on  board,  the  title  to  the  coal  passed  entirely 
from  plaintiff,  and  the  admiralty  proceeding, 
being  against  another's  property,  could  not 
affect  his  right  to  recover  in  an  action  for  the 
purchase  price. 

Connecting  Carriers  or  Tk\nsi'ortatiox 
Lines. — The  general  nile  in  the  United  Slates 
is  that  where  goods  are  received  for  transpor- 
tation to  a  point  beyond  a  carrier's  own  line, 
his  duty  is  to  carry  them  over  his  own  line  and 
to  deliver  them  safely  to  the  next  lonnectiiig 
carrier,  and  he  is  not  liable  for  any  loss  occur- 
ring beyond  his  line,  unless  he  has  agreed  to  be 
so  liable. 

But  in  Alabama,  Florida,  Georgia,  Illinois, 
Iowa,  Kentucky.  Missouri,  New  Hampshire  and 
Tennessee,  in  such  cases,  the  carriers'  duty  is 
to  see  that  the  goods  go  through  and  ate  de- 
livered to  the  consignee,  ami  he  is  liable  for 
any  loss  occurring  to  the  end  of  the  entire  trip, 
whether  il  be  on  his  or  on  connecting  lines,  un- 
less the  consignor  has  agreed  not  to  hold  him 

so  lialjle. 

A  contract  for  through  transportation  may  be 
made  by  the  carrier  who  receives  the  goods, 
and  such  a  contract  will  render  him  liable  for 
failure  to  deliver  the  goods  at  the  other  end 
within  a  reasonable  time.  If  he  agrees  tod 
liver  Ihein  by  a  certain  time,  he  must  keep  his 
contract,  whether  the  delay  be  tliie  to  other 
lines  or  not. 

A  contract  for  through  transporlion  may  be 
inferred  from  the  meaning  of  the  desii.iation 
in  the  bill  of  lading,  from  the  receipt  of  the 
entire  freight,  or  from  other  circumstances.  It 
ma^'  be  also  verbal. 

A  contract  to  ship  through  renders  all  con- 
necting carriers  jointly  liable  for  ah  loss  due  to 
the  negligence  of  any  one  connecting  line  and 
its  servants;  and  a  clause  in  such  a  contract 
stating  ithat  the  receiving  carrier  will  not  be 
liable  for  loss  beyond  his  line  will  be  void.  He 
has  agreed  to  ship  through  and  he  must  do  it 
as  if  his  own  line  extended  to  the  point  of  des- 
tination. The  connecting  lines  in  such  a  case 
are  merely  his  agents. 


PUBLISHER'S  ANNOUNCEMENTS 


A  PROSPEROUS  GRANITE  COMPANY. 

The  Stanstead  Granite  Company,  of  Staa- 
8lead  Junction.  P.  Q,  and  Beel)e  Plain,  Vt ,  re- 
port a  rapidly  incrcasinjj  business  necessitating 
the  einploynienl  of  more  workmen  and  addi> 
tional  machinery.  They  have  also  added  to 
their  firm  as  a  partner,  Mr.  John  O'Roiirke,  of 
Barre,  Vt..  who  is  well  known  to  the  trade. 
Mr.  O'Rourke  will  have  '  .le  isole  n»anagemeut 
of  themanufacturinjrdcpi.rtmeut  and  this  they 
trust  will  t»e  a  jifuarantee  that  first-class  work- 
manship and  prompt  shipping  may  be  relied 
tipou. 

"CONFIDENCE   BEGETS  CONFIDENCE." 

When  John  W.Philpott,  of  Cleveland,  O.,  tells 
quarr\-nieu  that  he  is  so  confident  of  having 
the  l>est  chamieler  spring  the  world  produces, 
that  he  is  williiiH  to  send  it  on  a  thice  njonths' 
guarantee,  he  captures  their  trade  at  once.  He 
says  th«t  all  of  the  tjuarrics  in  the  vicinity  of 
Cleveland  buy  his  spring  and  like  it_  New 
orders  are  coming  from  a  distance  and  in  order 
to  increase  the  number  of  these  he  is  announc- 
ing his  wares  in  the  advertising  pages  of  Stone 
in  a  unique  manner.  The  hose  sold  by  him 
for  use  on  steam  drills  is  noted  for  its  lasting 
qualities. 

Lord,  Bowler  &  Co,,  Cleveland,  O-,  report  an 
active  demand  for  their  specialties.  <.}ne  ad- 
vantage offered  by  this  firm  is,  that  haxKng  no 
agents,  their  customers  can  be  assured  of  low 
prices  on  all  work  and  machinery  ordered 
direct.     It  would  pay  to  correspond  with  theni. 


granites,  granite  and  marble  stAtliaryand  thini 
thev  can  interest  vou. 


Business  with  Charles  Clements  &  Co., 
granite  dealers,  Boston  and  Chicago,  has  been 
very  good  considering  the  prolongecj  strike. 
They  report  only  a  few  orders  that  are  much 
behindin  American  granite  and  if  labor  troubles 
are  settled  soon,  it  will  only  be  a  short  time 
until  they  are  caught  up.  They  have  had  but 
very  little  delay  in  their  orders  for  Scotch  and 
Swede  granites,  statuary  and  building  cohmms. 
A  great  many  orders  in  foreign  material  have 
been  shipped  ahead  of  lime  agreed  upon 
They  aim  to  give  their  what  the  customers 
order,  and  make  no  unreasonable  promises 
simply  to  obtain  orders.  They  wish  to  say  to 
all  readers  of  Stonk,  send  to  tliem  for  estimates 
on  your  work,   in   all    .Ymerican  ami   foreign 


The  Virginia Brownstone  Co.,  of  Hinlon.  WJ 
Va.,  reports  business  brisk  and  likely  to  con-' 
tjnue  so  during  the  fall.  It  is  furnishing  the 
rough  and  sawed  stone  for  the  Old  Dominiot 
National  Bank  building  and  Col.  Oraxton'l] 
business  block  at  Newport  News,  besides  man] 
smaller  buildings.  They  have  been  having  m{ 
lively  trade  in  Washington,  D.  C.,as  well  a» 
other  cities  East  and  \  est. 


The  favordble  opinion  of  Stone  as  expressed 
in  the  August  issue  by  Messrs.  Parker,  Melcher 
&  Ingraham.of  Chicago,  has  been  sustained  by 
their  patronage  of  its  advertising  department. 
When  the  personnel  of  this  newly-incorporated 
concern  is  made  known  to  our  readers  it  will 
be  readily  perceived  that  they  are  not  new  to 
the  trade.  Mr.  Parker,  the  president  nf  the 
company,  was  formerly  representative  of  the 
Ingersoll-Sergeant  Drill  Co.  with  '  head- 
quarters at  Marquette,  Mich.;  Mr.  Melcher,  sec- 
retary and  treasurer,  is  of  St,  Lonis,  where  he 
still  continues  at  tlie  head  of  the  prosperous 
coinpany  incorporated  in  his  name  ;  Mr.  Edgar 
Ingraham,  vice-president,  requires  no  introduc- 
tion to  the  patrons  of  the  Ingersoll-Sergeant 
Rock  Drill  Co,,  having  been  identified  with  the 
company  for  several  years,  with  headquarters  at 
various  points  in  the  I'nited  States  and  Canada. 
The  formation  of  this  company  was  due  largely 
to  the  increa.se  af  trade  acquired  by  the  Inger- 
soll-Sergeant Drill  Co.  in  the  West,  and  it 
is  pleasing  to  note  that  those  who  have  con- 
tributed to  the  success  of  the  parent  company 
have  had  their  fidelity  rewarded  by  the  abso- 
lute control  of  its  Western  business.  Messrs, 
Parker,  Melcher  &  Ingraham  have  a  very  com- 
plete establishment  at  100-104  West  Washing- 
ton street.  Chicago,  well  lighted  and  con- 
veniently arranged,  yuarry  owners  visiting 
Chicago  will  be  accorded  a  very  cordial  welcome 
there,  and  be  shown  all  that  is  modern  in  the 
line  of  machinery  and  supplies. 

The  Georgia  Marble  Co.,  of  Tate,  Picken» 
county,  Ga„  makes  some  very  strong  claims  for 
its  product  in  the  full-page  advertisement  on 
page  1.1;,  and  as  these  claims  are  sustained  by 
MO  less  competent  authority  than  Prof.  Geo.  P. 
Merrill,  in  his  article  oiv  "The  Building-Stone 
Industry  of  the   United  States,"  it 


M 


fasonable  tliat  credence  be  given  them. 
iporUnt  feature  of  their  business  is  the 
ijjh  manner  in  which  they  are  enabled 
Ht  out  details  and  the  prompt  attention 
(to  estimates  should  insure  favorable  con- 
ion  from  those  who  have  important  jobs 


8c  Serabower,  ol  Chicago,  invite   stone 
;rs  to  send  for  their  illustrated  catalogue 
jtivc  of  their  hoisting  engines,  horizon- 
vertical     engines   an<l    boilers.     This 
n  does  a  \-ery'  larjje  business  in  the  West 
Bjoys  the  reputation   of  taking. excellent 
|f  orders  intrusted  to  it 

;  safest  and  strongest  explosives  are  the 

Iways.     More  damage   to   the    rock   and 

laccidents  to  workman  can    be  atlrilniled 

use  of  poor  explosives   than   from    any 

(cause  in  quarrying.     The  best  is  aiways 

ifest   and  cheapest.     In  this  connection 

)uld  advise  our   friend,  the    ijuarrynian, 

respond  with  the  .Ktna   Powder  Co.,  of 

{o,  whose  explosives  and   blasting  appli- 

used  e\'erywhere   with    the    highest 

:liou. 


JTED— Mttrble-ouitpff*.      Wavid^.  in 
>t  Kortb  Murkel  Mtreel,  Ctaii'MK». 


lb      SONS, 


WANT  KD— f  Jeneral  workman  iiud  two  cullers.  (>oad 
wu^es  and  steutly  work.    A.  Black  JIl  Sor.  HaHi- 
Ings.  Mich 

WA.STp;n-.\  thorouKhly  competent  marble  work- 
mwn  Vo  take  i-harge  of  inurhle  shop  :  musi  be  la 
possession  of  flrst-class  r'jferencea  Address  P.  O. 
uox*>l.  Oettyeiburs,  .\JiMnB  county,  P». 

WT-ANTKD.  SITI;AT1(»N— As  foreni  n.  to  lake 
»  T  fhortrt  "f  >u«nt'  caiii'g  by  iin  fjcperlenced,  .sober, 
bonebt  man.  Twelve  yeur*'  experieni-*'  In  quurrylng 
and  cutting.  Tan  turnljh  refereuce.  AdUn-shC.  H.  w., 
care  of  Stone. 

PjlOR  Sale.— The  btfst  quarry  of  rod  e*ndvtone  Ui 
(oloradi).  UnllmlTed  guaiiiity  of  stone.  i|j;notl  i  rude 
most  excellent  shlpplnkr  fucllitle-«*.  e^julpppd  wliU  latt^i 
ijiiproviMl  esjic-hlnery .  Address,  smuku  Stonk  \  Limb 
Co.,  Munito'i.  I'Dlo 

FOR  SALK-A  tract  of  iflo  acrcM  of  o^siru  nnc  ooililc 
laad,  located  one  mile  south  of  Bloomlnton,  and 
oue-huir  mile  from  L..N.|V&C.  raUwuy  track.  Stouehas 
oeeii  fully  U'jitt'd.  core  Irllled,  and  nnv«"  Vw'ifuu  strlii 
piiJK  quarry:  chanDellns  to  t>egin  noon.  Will  hpII  in 
tracts  of  au  acres  more  or  Ions.  &.C.  Dudk^.  Bloom- 
logtoD.  lad. 

WANTED.  SITUATION— By  practical  muii  In  mar- 
bl(<  and  trruullc  ct^mctory  work.  au<l  uny  I'lu.ss  of 
bulUlinK-stoni'  work.  Posted  in  overy  department  of 
stone-work  :  -Ift  years  of  age  ;  'i.S  yoara"  espericDCo;  lU 
year-,  an  foreman,  etc.:  very  best  references  as  to  abil- 
ity ufid  rellabllliy ;  strictly  leroperate  and  aietidy;  pcr- 
iniiiit^tiey  lit  r^?ll^onl»ble  pay  pr<>ferr>'d.  Addre.'«4  S.  V. 
Brink,  'liulcpendtnce,  Ky. 

QUARBV  MACKINEBY  IN  GOOD  OBDER. 

1  Liilgi'rwijod  SiriKl*'- Hoist  KniflDi-  with  Boiior 
■J  LidKerwood  Double  iloisi  EniB^lnes  with  Boilers. 
I  Iriferwoll  KoeU  Drill,  good  an  nfw. 
t'lo»<'  prlriis  on  upplle aii-  a. 

W   H  CIBBKS  .la.  &0O., 
EiurliiKers.  Dealers  und  Coutruetor».     Coi.rMBlA,  S.  C, 


F.  WINTHROP  PHILLIPS, 


DESIGNEH  OF 


AULTS  AND  MONUMENTS, 

^  52  ABORN-ST.,  PROVIDENCE,  R.  I. 


IGH&NNON  CO.,  n  to  26  Market-st.,  Ghiciigo,  III, 

I  Importers  and  Dealers  in 

IGLISH  CRUCIBLE  &  PLOUGH  STEEL  CABLES 


WIRE  ROPE 


}al  Iron  Rope,  Galvanized  Iron  Cal>le,  Manila  Rope  and  Blocks  for  Wire  and  Manila.  VL-o^- 
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MONUMENTAL  NOTES. 


On  Eighteenth  street,  Chicat;o,  near  the 
palatial  residence  of  George  W.  Pullman, 
stands  a  dead  tree.  II  marks  a  notable  spot  in 
local  historj",  for  here  is  the  site  of  the  massa- 
cre of  the  garrison  of  old  Fort  Dearborn  in 
1812.  Upon  this  spot  Mr.  Pirilman  will  erect  a 
monument.  The  statue  will  cost  $30,000,  and 
the  designer,  Carl  Rohl  Smith,  will  rlejiiet  the 
tragedy  after  the  evacuation  of  the  ohl  fort. 
The  pedestal  will  be  of  granite  ten  feet  high. 
Each  side  will  have  a  bronze  tablet  on  which 
will  be  represented  incidents  of  the  massacre. 
Mr.  Pullman  is  known  to  every  one  as  the  sleep- 
ing-car king,  and  his  fortune  is  estimated  at 
thirty  or  forty  million  dollars. 

The  excursion  of  the  Italian  residents  of 
Baltimore  to  Avondale  netted  quite  a  neat  sum 
for  the  fund  to  erect  a  Columbus  monument  in 
that  city.  There  were  at  least  1,000  people  on 
the  ground,  but  such  ample  preparations  had 
been  made  that  all  were  fully  accommodated. 
The  credit  of  this  was  due  wholly  to  the  com- 
mittee of  arrangements,  which  included  .\lex 
HnderCutin.  chairman;  G.  Salvi,  A.  Carmilli, 
F.  Campaggi,  S.  DePaoli,  L,.  Viols,  D.  CaroUo, 
and  D.  Miccio.  Among  the  most  zealous  of 
those  working  to  secure  the  fund  for  the  monu- 
nicut  is  Mr.  Pipilane. 

Peter  BauBe,  of  Tunnelton,  O.,  near  Mitchell, 
Ind.,  wa.s  cutting  a  monunieul  for  hisown  grave, 
and  dropped  dead  from  heart  disease  while  on 
his  way  to  work  on  it. 

The  proposal  to  erect  a  soldiers'  monument 
in  Canton,  O.,  is  .so  praiseworthy  that  it  would 
seem  no  opposition  to  it  coul<l  be  found.  The 
dead  soldiers  deserve  this  recognition. 

According  to  French  paper.-?  arrangements 
are  about  completed  for  ihe  erection  of  a  mon- 
ument to  TheopUra.st  Renaudot,  the  founder 
of  jourualisin  in  l>>auce.  The  Pariscouncil  and 
the  council  of  the  Seine  department  have 
money  for  the  purpose.  Jules  Claretie  is 
the  chairman  of  the  committee  which  Ikis  the 
project  in  charge,  ami  Alfred  Reucher  has  been 
chosen  as  sculptor.  Theophrast  Renaudet, 
who  is  to  be  honored,  was  born  in  Loudon  in 
'575-  H*  stu€lied  medicine.  After  practicing 
his  profession  for  a  time  in  his  native  place  he 
was  called  lo  Paris  by  Cardinal  Richelieu  in 
1625.  There  he  estalished  labor  bureaus,  loan 
houses,  free  hospitals  and  other  uislitutions 
which  made  him  popular  among  all  classes  of 
the  people.     On  May  30,  1631,  Louis  XII  gave 


him  the  "privilege  of  prfntihK-and"  selling  the 
news  and   stories  of  what   has  happened   an 
what  may  happen  in  and   outside   of  the  kin 
dom."    The  first  Gazette  appeared  on  the  eve 
ing  the  same  day.     The  future  monument  is 
adorn  the   Flower   market,  where    the    former 
editor  once  had  his  office. 

An  interesting  ceremony  took  place  at  L 
cerne  on  a  recent  Sunday,  when  the  tooth  a 
niversary  of  the  massacre  of  the  Swiss  gnan 
at  the  Tuilleries  was  celebrated.  Ever>-  visitor 
to  Lucerne  knows  the  famous  monument  (the 
Lowendenkmal)  executed  in  the  living  rock 
from  Thorwaldsen's  design.  It  represents  a 
Hon  of  colossal  size,  wounded  to  death, 
with  a  spear  in  his  side,  yet  endeavoring  in 
his  last  gasp  to  protect  from  injury  a  shield 
bearing  the  fleur-de-lys  of  the  Rourlions,  which 
he  holds  in  his  paws,  Though  the  ccntenarj* 
was  celebrated  on  Sunday,  the  7th,  the  actual 
massacre  look  place  on  Aug.  10,  1792.  "We 
are  Swiss,  and  the  Swiss  never  surrender  their 
arms  but  with  their  lives."  were  the  proud 
words  said  to  have  been  used  by  the  Swiss 
mercenaries.  "//«r/i'<?//  )rum  fidei  ac  virtutV  Is 
the  legend  on  the  monument,  and  the  fidelity 
and  braven,'  of  the  Swiss  guards,  mercenaries 
though  they  were,  formed  the  subject  of  en- 
Ihusaslic  discourses  on  Sunday.  There  was  a 
procession  through  the  streets  of  Lucerne,  and 
a  large  number  of  spectators,  including  many 
tourists,  afterward  a.ssembled  at  the  monument 

The  monument  at  Congressional  Cemetery, 
erected  by  the   employes   of  the   Washinglo; 
navy  yard   in   memorj-  of  Samuel  Miller,   w 
dedicated  recently.     Mr.  Miller  was  a  native  ol 
Pennsylvanian,  and  hud    been  a   master   work 
mar  in  the  navy  VHnl  since  i860.     He  was  one 
of  the  most  popular  men  in  the  na\')-  yard  ani 
his  death   was  deeply   deplored.     The   raonii 
ment  is  a  handsome  one  and  bears  this  inscrip- 
tion :  "Erected  to  the  memory  of  Samuel  Mill- 
er by  employe  of  the  Washington  navj*  yard. 
June  I,  1829— April  13,  1S92." 

The  model  of  the  colossal  statue  of  Moi 
to  be  erected  in  Albany,  N.  Y.,  is  nearly  com 
pleled.  The  statue  wnll  be  ten  feet  high  aud 
will  stand  011  a  rocky  pinnacle  near  a  cascade. 
The  model  shows  Moses  with  outstretched 
arms,  summoning  the  wanderers  in  thewildei- 
ness  to  drink  of  the  water  which  flowed  from 
the  Rock  of  Horeb  after  he  had  struck  it  wit 
hisiod. 
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ETCHINGS. 


THE  use  of  iron  and  steel  iu  the  construction  of  buildings  in  large  cities 
continues  to  increase,  and  yet  it  has  already  reached  a  limit  beyond 
which  it  may  not  pass.     It  will  always   have  a  place  in  buildings  of 

utility  where  cheapness  and  rapidity  of  construction  are  the  first  es- 
sentials. For  the  enorniousHy  high  buildings  that  have  become  a  recent 
feature  in  construction  in  Chicago  and  other  large  cities,  the  employment 
of  an  iron  or  steel  framework,  covered  with  a  thin  veneer  of  stone  or  terra 
cotta,  the  bridge-like  method  of  construction,  is  perhaps  essential.  But  the 
architectural  feature  of  such  buildings  is  inferior,  stiff  and  expressionless — 
quite  the  reverse  of  those  fonns,  as  Romanesque  and  Norman,  that  impress 
a  sense  of  power  from  their  ma,ssive  and  rugged  simplicity,  in  which  a  mass- 
ive and  enduring  material  is  essential,  both  for  executiou  and  for  the  crea- 
tion of  effects,  that  can  only  l>e  realized  with  stone.  The  life  of  these  iron 
trussed  structures  is  yet  a  matter  for  conjecture,  but  from  the  nature  of  the 
materials  cannot  greatly  exceed  a  quarter  of  a  century,  to  say  nothing  of  an 
improving  taste  that  condemns  them  for  their  plain,  unvarnished  ugliness. 
The  outer  shell,  that  gives  to  the  structure  its  only  semblance  of  a  building 
is  only  a  veneer  six   to  eight  inches  thick,  and  cannot  survive  much  wear, 
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€ven  should  the  life  of  the  metal  framework  considerably  surpass  iron  or 
steel  bridges,  that  now  are  giving  way  to  the  more  enduring  stone  arch. 
The  impossibility  of  imparting  to  such  veneers  any  expressiveness  in  dec- 
oration, or  artistic  sense  by  combinations  that  inspire  strength  is  painfully 
-evident  to  the  most  casual  observer,  in  the  tier  upon  tier  of  windows,  and 
the  monotony  of  a  series  of  flimsy  lintels  piled  up  in  fifteen  to  twenty  layers. 

The  evolution  toward  a  higher  and  more  enduring  type  of  street  building 
is  proceeding  along  with  the  anti-type,  and  the  comparison  is  all  the  more 
-apparent  and  painful  when  one  sees  the  bridge-like  structure  in  close  con- 
tiguity with  such  a  construction  as  the  Auditorium,  where  power  iu  design 
and  grandeur  of  materials  are  combined  with  the  utility  that  is  the  only 
excuse  for  the  existence  of  the  former.  The  evolution  finds  its  type  in 
every  historic  city,  and  the  only  difference  between  the  development  of 
ancient  Rome  from  its  wooden  and  mud  structures  of  the  age  of  theScipios, 
to  the  brick  city  of  Julius  and  then  to  the  marble  city  of  the  Antonines,  is 
iu  the  method,  and  not  in  the  materials.  Nor  can  it  be  urged  that  modem 
utility  of  ground  space  compels  to  greater  heights,  for  we  see  the  two-storied 
palace  of  Pansa  in  Pompeii  expand  into  the  Colosseum  of  Vespasian  and 
Titus  above  i6ofeetin  height,  and  the  municipal  effort  to  reduce  the  height 
of  structures  in  Chicago  toa  maxiniuui  of  ninety  feet,  has  its  exact  counter- 
part in  a  decree  of  Augustus  limiting  the  height  of  the  palaces  of  the 
aspiring  nobility  to  eighty  feet. 

The  struggle  between  pure  utility  and  the  human  aspiration  for  self- 
perpetuation  by  enduring  and  artistic  forms  alwa\s  lias  and  always  will  be 
limited  only  to  its  possibilities,  and  is  iu  direct  measure  with  its  industrial 
development  and  w^ealth.  That  wood,  brick  and  iron  follow  in  the  Ameri- 
can development  of  its  city  architecture,  is  an  es.sential  natural  to  the  colon- 
ization and  development  of  a  virgin  continent,  and  the  haudiness  of  manip- 
ulation of  its  building  materials.  But  the  very  prodigality  of  building 
stones  of  every  hue  and  quality  known  to  lithic  geology,  invites  to  its  most 
kixuriant  employment  in  both  architectural  and  monumental  art,  that  is 
now  in  pace  with,  and  is  as  certain  to  surpass  all  other  material,  as  it  is 
infinitely  more  capable  of  variety,  whether  viewed  from  its  mobility  of  art 
expression  under  the  hammer  or  through  its  intrinsic  expression  of  power, 
endurance  and  security.  Fts  adaptability  for  combination  is  not  possessed 
by  any  other  material,  and  whether  it  be  employed  iu  the  fanciful  tracery 
of  a  Venetian  facade,  or  the  elegant  refinement  of  a  Grecian  column  and 
entablature,  or  the  ma.ssive  strength  of  Roman  arch  and  Norman  tower,  it 
fits  in  place  with  splendor,  or  rest  fulness,  or  power  with  equal  grace.  Even 
the  shadows  of  the  rough  granite  columns  of  the  prophetic  circle  of  the 
Driudical  Cromlecli,  speak  with  mysterious  power  of  a  past  when  Caesar's 
legions  were  hovering  about  the  forests  of  Quiberon,  and  whispering  legends 
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of  forgotten    races,  even  as   the  fragments   of  the  Parthenon  teach  us  the 
lesson  of  a  civilization  yet  to  be,  that 

"Work  of  nobler  spirits  flown, 
Hright  as  of  old,  the  sunbeams  o'er  thee  sleep 

In  all  their  beauty  still— and  thine  is  gonel 
Kmpires  have  sunk  since  thou  wast  first  revered, 

Anil  varying  riles  have  sanctified  thy  shrine. 
Mourn,  ^aceful  ruin,  on  thy  sacred  hill, 

Thy  Kods,  thy  rites,  a  kindred  fate  have  shared  ; 
Yet  thou  art  honored  in  each  fragment  still 

That  wasting  years  and  liarbarous  hands  have  spared; 
Kacb  ballowed  stont,  from  rap'ine's  furj-  borne 
Shal!  wake  bright  <lreanis  of  thee  in  ages  yet  unborn." 

Shapeless  mounds  of  moldered  brick  alone  define  the  site  of  Babylon  and 
Nineveh,  that  live  only  iu  the  records  of  that  strange  people  that  were 
taught  in  that  strange  and  stony  Nile  region  a  mental  ininiortality,  that 
was  physically  wrought  in  stone  iu  the  pyramids,  and  indestructible  granite 
temples  of  Karnac  and  Thebes.  The  written  records  of  the  ancient  world 
concentrated  in  the  Alexandria  librar>'  went  the  way  of  the  old  civilization 
that  was  rescued  from  utter  forgetfulness  by  the  Rosetta  stone. 

American  cities  of  a  night,  in  spile  of  their  gourd-like  growth,  still  will 
not  wither  in  fire  and  rust,  nor  raolder  in  shapeless  mounds  of  brick,  for 
along  with  the  wood  and  the  iron  and  the  clay  are  many  buildings  and 
monuments  in  the  same  imperishable  stone  that  binds  the  present  with  the 
past,  much  as  the  stone  bridges  of  the  Tiber,  built  twenty  centuries  ago, 
still  carry  their  loads,  and  do  their  work  to  the  toiler  of  to-day  as  the\'  did 
it  then,  as  if  to  tell  modern  humanity  not  to  build  for  its  day  and  genera- 
tion alone. 

H.  C.    Wtiliams, 


AT  THK  II HAD  OF  THK  LIST. 

"I  take  twenty-seven  daily  aud  weekly  papers  and  magazines,  and  after 
looking  through  the  four  numbers  of  Stone  so  far  received,  I  would  drop 
any  other  one  from  my  list  before  I  wovild  drop  Stonk." — Frank  A.  Kim- 
ball. National  L  ity.  Col. 


STONE  PRODUCTION— .II* 

ALABAMA. 

THE  kinds  of  stone  produced  in  this  state  are,  in  the  order  of  their  com- 
mercial importance,  limestone  and  sandstone. 
Limestone. — This  stone  c^mes  from  twenty-one  quarries,  distributed 
over  the  following  counties  :  Shelby,  $87,540;  Colbert.  $69,494  ;  Lee.  $52.- 
500;  Blount,  $42,000  Franklin,  $28,586;  De  Kalb,  $16,333;  Etowah.  $13,- 
567;  Jefferson,  $10,000.  and  smaller  amounts  in  Jackson  and  Talladega 
counties.  The  value  of  the  entire  product  as  sold,  including  the  value  of 
the  lime  made  from  it,  was  $324,814.  Of  this  amount  the  value  of  lime 
produced  was  $178,248.  Other  uses  to  which  the  stone  is  put  are.  in  order 
of  importance,  blast-furnace  flux,  building,  and  street  work. 

ANALYSIS  or  I-IMK^TONK  FK<»M  CHEWACLA.  LKK  COirKTY. 

Per  cfml. 

Calcium  carbonate  ....        57.73 

Magnesiun]  carbonate 41.5^ 

Ferric  oxide  and  alumina, ............ , ., .12 

Siliceous  matler .So 


Total 100.32 

Sandstone. — The  amount  produced  in  1889  was  valued  at  $43,965.  The 
stone  comes  mainly  from  Jefferson  county,  with  a  product  of  $28,500,  and 
small  amounts  from  Colbert  and  St.  Clair  counties.  It  is  used  principally 
in  the  erection  of  buildings,  a  small  quantity  being  devoted  to  bridge,  dam, 
and  railroad  work. 

New  .\ND  PROSPHCTIVK  DJiVELOPMENTs. — -Marble  has  been  found  near 
Florence,  Lauderdale  county,  one  mile  from  the  Louisville  and  Nash\'iUe 
railrtiad,  and  it  is  possible  that  developments  may  be  made  at  this  point. 
The  Shelby  Lime  and  Cement  Company  opened  a  new  limestout:  quarr)^  in 
February,  1890.  The  Cherokee  Stone  and  Railroad  Company  opened  a 
sandstone  quarry  in  Colbert  county  in  the  fall  of  the  same  year. 

AHIZONIA 

Sandstone  and  limestone  in  .small  quantity  are  produced,  the  former  in 
Maricopa  and  Yavapai  counties  and  the  latter  in  Gila  county.  The  product 
is  used  locally. 

New  and  prospective  devei^opments. — Messrs.  Murphy  and  Austin, of 
Pre-scott,  operated  to  a  limited  extent  quarries  of  brown  and  lilac  sandstone 
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in  1890.     The  completion    of  prospective    railroad    facilities  will  increase 
their  operations. 

AKKAMBAS. 

The  kinds  of  stone  produced  in  this  state  are.  sandstone.  $25,074  ;  lime- 
stone, $18,360;  granite  and  slate  in  small  amonnts. 

Sandstone. — The  counties  producing  sandstone  are,  in  the  order  of  their 
importance,  Johnson.  Sebastian.  Conway  and  Miller.  The  product  is  used 
mainly  for  building  purposes,  although  some  is  devoted  to  street  and  rail- 
road work. 

Limestone. — Lime.stone  comes  from  Independence,  Benton,  Washington, 
and  Carroll  counties,  and  is  used  chiefly  for  burning  into  lime. 

Granite. — The  production  of  this  stone  is  limited  to  Pulaski  and  Saline 
counties,  and  has  extended  over  only  a  few  years  ;  but  the  outlook  for  larger 
operations  in  the  future  is  good.  The  granites  of  Arkansas,  which  are, 
exactly  .speaking,  syenites,  are  known  as  the  Fourche  Mountain  or  Little 
£ock,  the  Saline  county  and  the  Magnet  Cove  syenites.     The  first  of  these 


RESULTS   OF    TESTS   OF    ARKANSAS   SYENITES. 


Dftrrtptinn  nf  Specimrnyt. 


Light  colored  elteolite  syenite, 

slightly  decomposed. Saline . 

"Gray  grainte,""  a  very  light-col- 
ored ela.oliLe  syenite.   . . , ,        .  Pulaski. 

Brownish  okL'olite  porpliyry,  oc 
curs  in  narrow  dikes 

"Light-blue  graiiile"  Isyeuitej.. 

"Light-blue    granite"    (syenite,) 
.somewhat  darker | .  . .  <lo  . 

"Li^ht-blue    granite"     (syenite,), 
still  darker , 

"Medium  blue  granite"   syenite 

"Dark-blue  granite"  (syenite  por- 
phyry ) 

Mean    of    last     five    specimens. 
Average  for  "blue  granite" 


''S 


>. 


1.07 


1-57 


30,000 

47,000 

22,800 

35.950 
43,500 

43.800 


0;- 


21,000 

28,700 

2>.5oo 

22.900 
29,000 


Jl5 


24.980 

33>iyo 

26,820 

26,745 
34, '50 

32.630 
30.740 


^1 


1.673 

2.64 

4.530 

2.69 

groups  forms  the  Fourche  mountain,  a  few  miles  south  of  Little  Rock,  and 
contains  the  so-caMed  blue  granite,  which  is  an  elreolitic  augite  hornblende 
.syenite,  and  .some  gray  granite,  which  is  a  light-gray  cross-grained  elasolite 
syenite.  The  blue  granite  has  already  become  a  very  important  building 
Mone,  and  it  is  also  used   in  the  manufacture  of  paving  blocks.     The  gray 
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grauite  has  been  produced  to  a  small  extent.  The  Saline  county  Tegion 
contains  almost  exclusively  eia?olite  syenite  of  a  reddish  or  grayish  color. 
which  has  found  little  or  no  market  on  account  of  its  distance  from  the 
railroad.  The  rock  of  the  third  region  is  worked  to  some  small  extent  in 
building  railroad  culverts  and  foundations  of  hou.'^es.  The  tests 
were  made  in  the  mechanical  laboratory-  at  the  Rensselaer  Polytechnic  In- 
stitute at  Troy,  New  York,  on  a  5o,ooopauiKl  Tinois  Olsen  testing  machine. 
The  specimens  were  cubical  in  form  and  were  cushioned  with  pieces  of  book- 
binders' board  about  three-sixteenths  of  an  inch  in  thickness.  They  broke 
suddenly  with  an  explosive  force  and  in  some  cases  the  small  fragments 
tore  the  heavy  binders'  1>oard  completely  to  pieces.  In  regard  to  the  stone 
from  Fourche  mountain,  it  may  be  said  that  it  is  easily  quarried,  occurring 
in  long  ridges  2ixj  to  ^otj  feet  in  height,  and  by  opeuing  a  t|uarry  on  the 
side  of  any  one  of  these  easy  access  to  the  stone  is  obtained,  and  perfect 
drainage  and  a  convenient  dump  may  be  had  at  a  minimum  of  cost. 

Si,.\TE. — A  small  quantity  was  quarried  in  Pulaski  county  in  1889. 
There  is  good  rea.son  to  anticipate  an  increa.sed  production  in  the  future. 

New  and  prospective  devei^opments. — Variegated  marble  is  found  in 
Marion  county,  and  Mr.  L.  Matlock,  of  Yelvillc,  opened  a  quarr>-of  it  in  the 
summer  of  i.Syo.  A  large  area  of  marble  outcroppings  has  been  traced  out 
and  mapped  in  the  region  north  of  the  Boston  mountains  in  this  state. 
These  marbles  are  susceptible  of  a  high  polish  and  are  of  several  shades  of 
red,  pink,  and  variegated.  The)'  are  said  to  compare  favorably  with  the 
Tennessee  marble,  but  investigations  and  developments  have  not  yet  pro- 
ceeded to  a  point  which  justifies  more  definite  statements  as  to  the  future. 
The  American  Onyx  Company,  of  Kansas  City,  Mi.ssouri,  opened  a  marble 
quarry  in  Benton  county  in  the  summer  of  i8go. 

In  northern  Arkansas,  according  to  the  geological  survey  at  present 
being  conducted  under  the  direction  of  Mr.  John  C.  Branner.  state  geologist, 
there  are  six  distinct  beds  of  limestone.  Each  of  these  six  beds  will  furnish 
marble,  although  the  greater  part  of  it  has  little  commercial  value.  The 
third  l>ed  in  the  series  furnishes  an  excellent  building  stone  at  almost  every 
outcrop,  and  it  is  found  throughout  nearly  all  the  northern  counties.  It 
corresj)onds  quite  closely  with  the  Indiana  oolitic  limestone,  being  in  the 
same  geological  horiicon  and  resembling  it  in  structure,  except  that  it  is  more 
crj'stalline  and  takes  a  finer  polish  than  the  Bedford,  Indiana,  stone.  It  is 
more  crystalline,  less  oolitic,  and  more  fossiliferous  in  the  western  than  in 
eastern  part  of  the  bed.  It  has  been  quarried  at  Batesville,  Independence 
county,  for  building  stone  and  burning  into  lime.  The  fourth  bed  in  the 
series,  belonging  to  the  Trenton  period,  occupies  the  same  geological  posi- 
tion as  the  Tennessee  marble,  which  it  resembles  in  structure  and  ap- 
pearance.    It    has  been   traced  and  carefully  mapped  through    Independ- 
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"  Izard.  Stone.  Searcy,  Marion,  and  parts  of  Newton  and  Boone  counties. 
It  i!?  known  to  exist  also  in  Madison  and  Carroll  counties,  and  possibly  ex- 
tends as  far  west  as  the  state  or  beyond.  Small  quantities  only  have  been 
quarried  for  local  use  in  monuments  and  mantels.  It  varies  in  color  throu>;h 
light  gray,  pink,  red.  variegated,  and  mottled.  The  fifth  bed  is  found  in 
great  quantities  in  Independence,  Izard,  Stone,  and  Searcy  counties.  It 
is  a  fair  building  material  and  burns  to  produce  good  lime*  Some  litho- 
graphic stone  has  been  obtained  from  it. 

CAUPORNIA. 

Until  within  a  comparatively  few  years  the  demand  for  stone  in  this  state 
has  not  been  ver>'  great,  and  consequently  the  development  and  growth  of 
the  California  industn,-  is  by  no  means  in  proportion  to  the  resources  in 
stone  of  all  kinds  which  the  state  has  revealed  and  which  have  been  recog- 
nized and  known  for  a  longtime.  Most  of  the  buildings  of  the  state  have 
been  of  pine  or  redwood,  the  abundance,  accessibility,  and  cheapness  of 
which  have  caused  their  general  adoption.  The  mild  climate  has  also 
tended  to  retard  the  adoptic»n  of  the  more  substantial  stone  in  the  erection 
of  dwellings.  Insufficient  facilities  for  transportation  have  naturally  also 
been  an  obstacle  in  the  way  of  quarry  development,  and  in  some  localities 
where  fine  stone  is  abundant  and  accessible  this  drawback  will  be  felt  for 
years  to  come. 

Kven  where  the  demand  for  stone  liecoraes  as  great  in  comparison  with 
other  building  materials  as  could  possibly  be  expected,  the  number  of  large 
cities  in  California  and  neighboring  states  is  sufficient  to  offer  inducements 
for  the  development  of  more  than  a  small  fraction  of  the  valuable  quarry' 
property  known  to  exist,  and  shipments  to  remote  points  will  have  to  be 
made  before  production  will  l>e  commensurate  with  the  possibilities.  Such 
shipments  are,  however,  by  no  means  out  of  the  question  in  view  of  the  fact 
that  a  larger  amount  of  eastern  stone  is  shipped  to  California  than  would 
ordinarily  be  suspected.  This  is  notably  the  case  with  slate,  and  to  some  ex- 
tent also  with  other  kinds  of  stone  produced  at  eastern  quarrying  centers. 
This  state  produces  the  following  kinds  of  stone,  named  in  the  order  of  their 
commercial  importance  :  Granite,  limestone,  marble  and  slate. 

Gr.\nite. — This  comes  from  seventy  si.x  quarries  in  the  following  countie.s, 
named  according  to  the  value  of  output :  Placer,  Sacramento,  Sonoma, 
Alameda,  Fresno,  San  Bernardino,  Solano,  Humboldt,  San  Diego,  Tulare. 
Nevada.  Los  Angeles,  Marin,  and  Calaveras.  It  is  thus  evident  that  granite 
is  quarried  at  points  scattered  over  an  area  extending  from  the  extreme 
northern  to  the  extreme  southern  part  of  the  state.  The  great  bulk  of  the 
product  comes,  however,  from  the  first  five  counties,  four  of  which  are  near 
Sacramento  and  San  Francisco.  The  total  output  for  the  state  in  iScSy  was 
valued  at  $1,329,018.     Of  this  amount   Placer  county   produced    $299,000 
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worth;  Sacramento,  $289,000;  Sonouia,  $215,000;  Alameda,  $142,000,  and 
Fresno,  $120,000.  Somewhat  less  than  half  of  the  output  is  used  for  street 
paving  and  a  slightly  smaller  quantity  for  ordinary  building  purposes.  The 
granite  quarries  in  the  southern  part  of  the  state,  while  capable  of  producing 
large  quantities  of  good  stone,  depend  for  their  demand  upon  the  southern 
portion  of  the  state,  and  consequently  the  production  will  be  necessarily 
limited  until  a  wider  territory  of  consumption  is  made  available  by  a  decided 
cheapening  in  transportation.  In  PVesuo  county  are  recently  opened 
granite  quarries  twenty-one  miles  north  of  Bereudo.  Large  developments 
are  promised,  the  stone  being  so  situated  as  to  be  accessible  and  easily 
handled.  It  is  not  regarded  as  a  monumental  stone,  but  it  does  not  stain 
and  answers  very  well  for  building.  Large  quantities  of  fine  granite  are  to 
be  found  at  Declezville.  Victor  and  Riverside  in  San  Bernardino  county ; 
and  at  Temecula  in  San  Diego  county.  In  Placer  conn t)^  Rocklin  and 
Lincoln  are  the  most  important  producing  centers.  The  stone  from  these 
quarries  takes  a  brilliant  and  lasting  polish  and  is  quite  popular  with  builders. 
Quarries  have  been  operated  for  about  twenty  years  at  Rocklin,  Lincoln, 
Loomis,  and  Peuryn.  The  Central  Pacific  railroad  takes  about  90  per  cent, 
of  the  product  to  San  Franci.sco.  At  Penryn  the  latest  improvements  for 
finishing  and  polishing  granite  are  to  be  found  in  more  complete  condition 
than  in  any  other  locality  in  the  state. 

The  Folsom  quarries  of  Sacramento  county  are  at  a  point  one  mile  above 
the  town  of  FoLsom  City,  which  is  twenty  miles  from  Sacramento.  Stone 
from  these  quarries  has  been  used  in  the  construction  of  the  stone  viaduct 
at  Mare  Island  navy-yard,  and  al.so  at  the  state  capilol  in  Sacramento.  It 
also  enters  largely  into  the  .stone  buildings  in  San  Francisco.  These  quarries 
lie  for  two  miles  on  both  sides  of  the  American  river.  In  this  vicinity  one 
of  the  prison.s  of  the  .state  is  located.  A  large  dam  constructed  of  granite 
across  the  American  river  was  completed  in  December,  1S90.  The  labor 
was  for  the  most  part  convict  labor  furnished  by  the  state.  This  great  work 
was  commenced  in  1H66.  but  for  a  complication  of  reasons  was  somewhat 
delayed  until  1S88,  when  it  was  reundertakeu  and  pushed  with  vigor. 
Most  of  the  granite  recently  quarried  has  been  used  in  the  construction  of 
this  dam  and  also  of  the  canal.  The  enormous  water  power  which  this  dam 
will  render  available  will  be  used  in  the  prison  and  also  in  the  city  of  Sacra- 
mento, where  it  is  expected  an  important  industrial  era  will  be  inaugurated 
by  the  utilization  of  power  from  this  source.  The  dam  and  canal  are  the 
most  substantial  structures  of  the  kind  on  the  Pacific  coast.  It  is  the  in- 
tention of  the  granite  company  operating  at  this  point  to  put  large  quantities 
of  stone  upon  the  market  a.s  soon  as  the  canal  and  dam  operations  are 
entirely  completed. 

The  granite-quarrying  operations  of  Sonoma  county  are  practically  limited 
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Eo  the  production  of  basalt  paving  blocks,  which  has  for  years  constituted 
an  important  industry  in  this  county. 

New  and  prospectivk  developments. — During  1890  new  granite 
quarries  were  opened  by  Mr.  Matthew  Lumber,  of  Rocklin.  The  Western 
Granite  and  Marble  Company,  of  San  Jose,  the  Carlow  Bros.,  of  Sacramento, 
and  the  California  Improvement  Company  of  Oakland,  are  all  engaged  in 
new  developments  of  quarr>'  property. 

Sandstone. — In  18H9  sandstone  was  produced  to  the  value  of  $175, 59S 
from  fifteen  quarries  scattered  over  the  following  counties,  named  in  order 
of  output :  Santa  Clara,  Amador,  Ventura,  San  Bernardino,  Yolo,  Solano, 
and  Napa.  Of  the  total  output  Santa  Clara  yielded  $100,000  worth  ;  Amador 
county  was  second,  with  a  product  valued  at  $35,000.  At  San  Jo.se  a  sand- 
stone of  light  color  and  good  quality  is  quite  exten.sively  (juarried.  It  has 
been  adopted  upon  the  basis  of  its  merits  and  its  acces.sibility  for  use  in  the 
construction  of  the  Stanford  University.  The  Sespe  Mountain  sandstone 
of  Ventura  county  is  claimed  to  be  the  finest  sandstone  in  the  state,  par- 
ticularly for  ornamental  building. 

Marbi^e. — Four  quarries  in  San  Bernardino,  Amador,  Inyo,  and  San 
Louis  Obispo  counties  produced  in  18S9,  $87,030  worth  of  marble.  Of  the 
total  output  San  Bernardino  produced  to  the  value  of  $78,000.  by  far  the 
larger  part  of  the  entire  product.  It  is  thus  evident  that  southern  California 
yields  the  bnlk  of  the  marble  output  of  the  state.  The  marble  industry'  of 
California  is  in  its  infancy.  The  most  advanced  development  is  found  in 
the  quarries  at  Colton,  San  Bernardino  county.  Equipment  for  sawing' 
dressing,  and  polishing  has  just  been  completed.  The  stone  is  not  what 
could  be  called  strictly  fir.st-cla.ss,  but  occasionall}-  fine  blocks  are  quarried. 
The  quarries  are  so  situated  as  to  render  operations  easy  and  inexpensive. 
The  developments  in  Inyo  county  are  watched  with  interest.  Shipments 
are  steadily  being  made,  and  it  is  expected  that  railroad  communication  with 
Mojave  will  be  made  before  long.  Considerable  prejudice  among  California 
marble  workers  against  the  marble  of  the  state  has  had  to  be  overcome,  and, 
in  view  of  the  fact  that  the  best  qualit>'  of  .stone  is  not  usually  obtained  near 
the  surface,  such  unfavorable  impressions  are  natural,  but  not  always  fair. 
Time  must  elapse  before  the  .stone  can  be  fairly  judged. 

New  and  PKosrECTiVE  developments. — The  stockholders  of  the  Carrara 
Marble  Company  in  Amador  county  have  been  prospecting  for  a  new  rail- 
road to  their  quarry.  The  marble  from  this  quarr\'  is  regarded  by  certain 
experts  in  the  state  as  the  best  to  be  found  on  the  Pacific  coast. 

Slate. — Eighteen  thousand  dollars'  worth  of  slate  was  produced  from 
three  quarries  in  lil  Dorado  county  in  1889.*  The  product  was  used  for 
quite  a  variety  of  purposes  and  appears  to  give  entire  satisfaction  to  the 
consumers.     The  demand  for  slate  has  been  such  in  the  past  as  to  cause  its 
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importation  from  the  East;  the  industry  which  has  been  opened  up  in  tlie 
state  ought  therefore  to  thrive,  and  from  present  appearances  it  will  grow 
steadily.  At  the  Chili  Bar  slate  quarry  abundant  water  power  is  available, 
and  while  at  present  a  large  amount  of  dead  work  in  stripping,  etc.,  is  to  be 
done,  the  outlook  for  liberal  production  in  the  course  of  a  year  is  exceed- 
ingly good. 

LiMKSTONK. — Twenty-two  quarries,  scattered  over  eight  counties  in  the 
wState,  produced  limestone  valued  at  a  total  of  $516,780.  Of  this  amount 
$513,130  represeuts  the  value  of  litiie  manufactured,  so  that  it  appears  that 
only  a  small  quantity  of  the  total  limestone  production  of  the  state  goes  for 
anything  else  than  lime.  The  productive  counties,  named  iu  order  of  value 
of  output,  are  as  follows:  Santa  Cruz,  $266,650;  San  Bernardino.  574,000; 
Kern.  $47,630 ;  San  Beuito,  $37,500 ;  and  smaller  amouuts  iu  Kl  Dorado. 
Santa  Clara,  San  Diego,  and  Placer.  The  first-named  county  has  for  years 
been  the  principal  producer  of  lime.  Wood  is  abundant,  cheap,  and  to  ]")e 
had  immediately  at  the  quarries.  Transportation  to  San  Francisco  is  by 
water.  These  advantages  will  probably  enable  Santa  Clara  countj'  to  main- 
lain  the  lead  for  years  to  come.  The  most  improved  appliances  are  in  use.  and 
the  lime  is  undoubtedly  the  best  in  the  state.  In  San  Benito  county  active 
operations  have  been  inaugurated  and  the  stone  is  of  good  quality.  The 
following  analysis  of  the  limestone  in  this  county  has  been  made  : 

AN.^LVSIS  OF  IJMHSTON'K  FROM  SAN  BKNITO  COUNTY,  CALIFORNIA. 

Percent.     Prr  ,vhI.     Ptr  irni. 

Carbonate  of  calcium .        96.00       99.2  990 

Silica      2. to  .7  .5 

(iypsum Trace.      Trace,       Trace. 

Tola] 98. 10  99.9         99.5 

The  lime  produced  has  to  be  hauled  by  twelve-horse  teams  to  the  rail- 
road, thus  adding  to  the  cost ;  but  it  is  said  thai  this  increase  iu  the  cost  is 
largely  offset  by  the  ease  of  quarrying. 

(  TO  U«  CONTISUKI).  t 

William  C.  Daw 


A  STRANGE  ACCIDENT. 


HIN.    C.    GAGE,  a    native  of  Lebanon,  N.   li.,  boru  in  1H23.  died  in 
1.S61,  was  in  one  way,  the  most    remarkable  man  who  ever  lived,  so 
far  as  known.     He  was  the  only  man  who  ever  had  a  tamping  bar  shot 
through  his  brain  and  recovered. 

The  circumstances  of  the  case  were  such  that  the  attention  of  physicians 
and  surgeons  all  over  the  world  has  been  attracted,  not  only  while  the  man 
was  suffering  from  the  effects  of  the  wound,  but  after  he  recovered  and  was 
about  the  country.  Surgeons  refused  to  believe  the  assertions  of  the  at- 
tending physicians,  and  required  at- 
tested statements  from  prominent 
clergymen  J  lawyers  and  others,  who 
actually  saw  the  case  before  they  would 
accept  the  statements  made. 

The  case  has  gone  on  record  as  the 
most  remarkable  in  the  annals  of  physi- 
ology- and  surgery,  while  prominent 
physiologists  are,  to  this  day,  wholly 
unable  to  say  how  the  thing  was  done 
without  causing  death. 

The  accident  which  made  Gage  fam- 
ous occurred  at  Cavendish,  Vt.,  Sept. 
13,  1H4.S,  while  blasting  was  going  on 
in  a  cut  through  which  the  Rutland 
division  of  the  Central  Vermont  rail- 
road now  passes.  Phineas  Gage,  aged 
25  years,  was  foreman  of  a  gang  of 
men  who  were  employed  iu  blasting. 
Gage  had  never  had  a  day's  illness 
from  childhood  and  was,  as  far  as 
could  be  determined,  perfectly  healthy. 
At  the  time  of  the  accident  he  was 
charging  a  drill  hole  for  blasting  and  sat  upon  a  shelf  of  rock  just  above, 
but  a  trifle  to  the  right  of  the  hole,  as  he  faced  it.  The  powder  and  fuse 
were  in  position  and  he  was  in  the  act  of  tamping  it  in.  He  turned  his 
head  for  an  instant  to  look  at  his  men  at  work  behind  him.  His  iron  struck 
fire  on  the  edge  of  the  hole,  an  explosion  followed  and  the  tamping  bar, 
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three  teet.  seven  inches  long,  one  quarter  of  an  inch  in  diameter  and  weigh- 
ing 13  "4  pounds,  was  projected  upward  obliquely  in  the  line  of  its  axis, 
passed  completely  through  his  head  and  high  into  the  air,  falling  several 
rods  behind  him,  and  was  afterward  picked  up  by  one  of  the  men  covered 
with  blood  and  particles  of  brain.  The  man  was  thrown  upon  his  back  by 
the  force  of  the  blow  and  his  extremities  moved  convulsively  a  few  times, 
but  he  spoke  in  a  few  minutes.  His  men  carried  him  to  the  road  a  short 
distance  away  and  he  rode  home  in  an  oxcart  sitting  up  by  being  supported. 
When  he  arrived  at  his  destination  he  got  out  of  the  cart  himself  with  a 
little  assistance,  and  an  hour  afterward  walked  up  stairs  with  a  little  aid  and 
laid  down  upon  the  bed  where  his  wound  was  dressed.  He  was  conscious 
but  very  weak  from  loss  of  blood. 

The  examination  of  the  wound  showed  that  the  iron,  pointed  at  the  upper 
end,  entered  the  left  side  of  the  face  by  the  pointed  end,  immediately  an- 
terior to  the  angle  of  the  lower  jaw.  passed  obliquely  upward  and  obliquely 
backward,  emerging  in  the  median  line,  back  of  the  frontal  bone,  near  the 
coronal  suture.  The  bones  were  broken  in  small  fragments  and  forced  up- 
ward and  outward.  The  hole  had  much  the  shape  of  an  inverted  funnel, 
the  edges  of  the  scalp  everted  and  the  frontal  bone  badly  fractured,  leaving 
an  irregular  oblong  opening  in  the  skull  two  i  dies  one  way  and  three  and 
a  half  the  other,  through  which  the  pulsations  of  the  brain  were  distinctly 
seen  and  felt. 

The  wound  was  dres.sed  and  the  man  showed  no  apparent  signs  of  serious 
injury  excepting  a  curious  agitation  of  the  legs  which  were  alternately  re- 
tracted and  extended.  Then  began  a  battle,  the  natural  consequences  of 
such  an  accident  against  the  strong  cou-slitulion  of  a  healthy  man.  No  one 
thought  it  possilile  that  he  could  recover,  but  after  a  few  days  he  began  to 
improve  and  the  fifty-sixth  day  from  the  accident  the  patient  was  up  and 
walking  about  the  house  and  pia//.a.  The  sixty-fourth  day  he  caught  cold 
and  serious  consequences  were,  for  a  time,  feared,  but  he  recovered  Ten 
days  afterward  he  was  taken  in  a  carriage  and  driven  to  I,ebanon,  N.  H.,  a 
distance  of  thirty  miles  or  more. 

Gage  passed  the  winter  months  in  Lebanon,  but  returned  to  Cavendish 
the  following  April,  carrying  his  iron  with  him.  He  was  then  in  good  health 
and  flesh,  but  his  mind  was  weak  and  childish,  and  the  sight  of  the  left  eye 
was  entirely  lost,  He  visited  South  America,  passing  some  time  in  Valpa- 
raiso, then  went  to  San  Francisco,  where  his  mother  had  moved  and  died 
there  with  epilepsy,  May  2i,  iH6i,  nearly  thirteen  years  after  the  accident. 
The  skull  and  are  iron  now  in  the  museum  of  the  medical  department  of 
Harvard  University,  and  an  illustration  is  given  herewith,  showing  the  track 
of  the  iron  through  the  skull. 
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water  is  forced  down  one  of  them,  it  will  find  its  way  along  the  line  of  least 
resistance  until  it  ultimately  reaches  the  bottom  of  the  other   pipe.     The 
current    lliiis  formed   gradually  carries  the  sand  up  the  second   pipe  until 
eventually  there  is  a  chamber  in  the  earth  full  of  water  instead  of  quick- 
sand.    The  walls   of  this  chamber,  of  course,  are  prevented  from  falling  in 
on  account   of  the  hydrostatic   pressure.     Mr.    Harris"    idea  is   to   force  a 
cement  down  the  first   pipe   after  the  chamber  has  been  thus   formed,  and 
when  it  has  filled  the  chamber  to  exert  hydraulic  pressure  on  the  body  of 
cement,  and  so  force  the  cement  in  the  chamber  into  the  surrounding  earth,! 
In  this  way  a  hard  cement  is  made  to  take  the  place  of  quicksand.     If  thei 
quicksand  consists  of  a   material  that   could  be  used  as  a  constituent  of  a 
hydraulic  mortar  then  it  would  not  be  necessary  to  take  it  out  by  the  water 
current,  and  the  process  would  then   consist  in  forcing  in  a  cemeuting  fluid 
which  would   combine  with  the  sand   and  form  a   solid  precipitate.     The 
proper  fluid  to  force  in  depends,  theretbre,  entirely  on  the  character  of  the 
material  of  the  quicksand.     If  it  is  approximately  a  pure  sand,  the  best  fluid 
would  be  a  pure  cement  grout ;   but  if  the  material  is  muddy,  a  proportion 
of  sand  or   plaster  of  paris  would  also    have  to  be  forced   in.     It    will    bcj 
seen  that  by  variations  and  extensious  of  this  principle,  solid-wall  shafts  can  I 
be  sunk  through   quicksands,  floors  may   be   formed  for  trenches  through  i 
them,  foundations  for  buildings  can  be  made,  and  in  other  ways  the  bugbear 
of  a  quicksand  can  be  succesiifully  combated. 

This  method  was  put  in  practice  for  the  first  time  in  March  last  at  Provi- 
dence, R.  I.,  for  the  purpose  of  obtaining  a  floor  for  the  main  out-fall  scA'er 
pipes  that  w^ent  through  the  quicksands  surrounding  the  town.  This  quick- 
sand, when  dry,  consisted  of  an  impalpable  powder.  When  .saturated  with 
water  it  is  very  hard  and  compact  until  disturbed.  Uuder  the  pressure  of 
a  thin  layer  of  superimposed  earth  it  becomes  apparently  .solid.  When 
agitated,  however,  it  runs  like  mush  and  is  almost  irresistible.  All  sorts 
of  methods  of  excavation  had  been  tried,  but  all  were  unsuccessful,  and  an 
excellent  opportunity  thus  oft'ered  itself  to  Mr.  Harris  for  the  demonstra- 
tion of  the  correctness  of  his  theor\'.  The  experiment  was  carried  out  at 
the  bottom  of  an  excavation,  just  where  the  quicksand  was  reached.  Four 
two-inch  pipes  were  driven  into  the  quicksand  four  feet  apart  to  the  dis- 
tance of  17  feet  below  the  excavated  surface,  or  one  foot  below  the  g^ade 
of  the  proposed  .sewer.  After  a  circulatio  n  of  water  had  been  obtained 
from  pipe  to  pipe,  thinner  pipes  were  inserted  in  the  two-iach  pipes,  and 
through  them  the  cementing  material  was  forced.  After  three  weeks'  time 
the  excavations  for  the  .sewer  reached  this  point,  and  it  was  found  that  the 
quicksand  had  been  made  solid  for  some  distance  round  the  lower  ends  of 
the  pipes,  and  a  solid  floor  had  been  thus  made  for  the  sewer  excavation. 
The  rock,  which  had  been  formed,  showed  the  lines  of  flow  of  the  cement, 
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and  pieces  of  it  taken  out  of  the  cutting  presented  a  streaked  appearance  as 
shown. 

The  general  method  of  forming  a  floor  for  an  excavation  in  quicksand  is 
shown  in  plan  and  vertical  section.  The  method  of  producing  a  solid  wall, 
where  the  pipes  are  gradually  raised  two  or  three  feet  at  a  time,  forming 
quadrangular  blocks  of  rock,  at  the  same  time  is  shown  also.  The  cost  of 
this  process  of  dealing  with  quicksand  is  very  small.  The  plant  is  not 
expensive  and  the  materials  used  are  cheap.  The  results  obtained  at 
Providence  gave  satisfaction  to  ever>'body,  and  completely  met  all  expecta- 
tions. 

Mr,  Otis  F.  Clapp,  assistant  city  engineer  of  Providence,  R.  I.  in  charge 
of  the  sewer  departments  thus  indorses  the  process:  "At  the  second 
attempt  of  the  first  experiment  in  April,  1891.  Mr.  Harris  obtained  channels, 
as  desired,  at  25  feet  below  the  surface  of  the  ground,  between  pipes  driven 
at  four,  ten  and  14  foot  distances.  At  a  trial  of  the  method,  as  a  whole, 
made  under  adverse  circumstances  in  the  middle  of  March,  1892,  in  quick- 
sand and  fine  sand,  there  was  found  upon  excavation  for  con.struction  in 
April  that  he  had  cemented  the  natural  material  at  ten  feet  below  the  sur- 
face into  fair  artificial  stone  three  to  six  inches  thick  with  horizontal  strata, 
and  at  a  depth  of  1 7  feet,  the  original  bottom  of  four  pipes,  there  was  a  thin, 
hard  continuous  floor  of  cemented  material  embracing  practically  the  area 
between  the  pipes  driven ;  the  above  was  done  without  further  disturbance 
of  the  surface  of  the  ground  than  that  required  by  the  introduction  of  four 
two-inc!i  pipes  placed  four  feet  apart  in  diamond  shape.  He  has  demon- 
strated to  my  satisfaction  that  by  his  method,  strong  floors,  inclosure.s, 
monoliths,  etc.,  can  be  readily  formed  in  and  of  the  fine  earthy  materials, 
where  and  as  he  wishes  underground  and  below  water  level,  without  serious 
disturbance  of  the  surface." — Engineering  and  Mining  Journal. 


LIFE  OF  IRON  OR  MASONRY. 


THE  life  of  iron  railway  bridges,  according  to  English  and  German  ex- 
pert authorities,  does  not  exceed  seventy-five  years.  In  many  instances 
a  shorter  period  of  use  renders  them  unsafe.  This  conclusion  is  the 
result  of  special  investigation,  instituted  by  European  governments,  to  de- 
termine the  durability  of  railway  bridges.  Nothing  in  ancient  or  modern 
construction  has  ever  been  discovered  that  in  point  of  durability,  is  superior 
to  good,  solid  masonry  for  bridges.  The  advantages  of  cheapness,  rapidity 
of  erection,  etc.,  will,  however,  probably  continue  for  a  long  period  the  use 

of  iron  for  bridge  construction. 
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IJOKS    DYNAMITK    BREAK    DOWN? 

IT  is  astonishiug  how  general  the  belief  is  thai  dyuainite  breaks  down. 
I  have  heard  men  who  have  been  nearly  all  their  lives  iu  the  powder 
business  nuake  the  statement  with  all  sincerity  and  belief  that  the  di- 
rection of  impact  of  a  dynamite  explosion  is  downward,  and  that  in  this 
respect  dynamite  differs  from  gun-powder  or  other  explosives.  An  agita- 
tion of  this  question  was  recently  brought  about  by  the  Norcross  bomb- 
throwing  in  Mr.  Russell  Sage's  oflBce  in  New  York.  The  exact  nature  of 
the  explosive  which  Norcross  used  is  a  mystery.  It  is  certain  that,  al- 
though the  explosive  was  of  sufficient  force  to  kill  two  men,  blowing  one 
of  tlieni  out  of  the  window,  and  to  annihilate  the  interior  of  the  office,  yet 
no  hole  was  made  iu  the  floor.  The  following  are  some  of  the  expert 
opinions  in  this  case. 

Mr.  George  H.  Benjamin  is  reported  in  the  World  sls  saying: 

"It  i.s  not  a  ^(iant  powder,  nor  a  black  powder,  nor  giin  cotton  nor  nitro-glycerine. 
Each  one  of  Ihese  explosives  would  have  acted  downward  instead  of  upward  and  side- 
ways. Had  it  lieen  dynamite,  a  great  bole  would  have  hecn  blown  in  the  floor  and 
poor  young  Norton  would  not  have  been  blown  out  the  window.  This  raan  probably 
bad  a  small  tin  or  brass  cylinder— or  perhaps  it  was  of  glass — filled  with  fulminate  of 
mercury.  This  is  the  material  used  in  firing  blasts,  and  is  the  base  of  all  caps  and 
cartridges  " 

A  corre.spondent  in  the  Engineering  Nezvs.  referring  to   Mr.  Benjamin's 

explanation,  argues  as  follows: 

"There  seems  to  be  a  general  belief  that  the  explosive  force  of  nitro-glycerine  or  dy- 
namite is  alwayi  downward,  My  experience  has  been  that  it  is  exerted  in  exactly  the 
opposite  direction  from  that  in  which  the  primal  force  is  applied;  for  instance,  a  carl- 
ridge  charged  with  cap  on  top  of  explosive  and  with  fuse  pointing  north,  the  greatest 
force  of  explosion  will  be  in  a  direct  line  .south.  I  believe  that  while  the  tendency  of 
all  glycerine  explosions,  in  the  immediate  vicinity  of  the  explosive,  is  to  rend,  tear,  or, 
in  other  wortls,  totally  annihilate  any  and  all  substances,  yet  the  true  explosive  force 
which  we  wish  to  confine,  direct  or  use  will  be  found  to  follow  a  straight  course,  almost 
as  if  the  same  were  coufined  within  the  diameter  of  a  large  Inbe  until  its  force  is  ex- 
pended " 

The  Engineering  News  says  editorially: 

"We  do  not  agree  either  with  the  theorA'  advanced  by  our  correspondent,  or  with 
that  credited  to  Mr.  Benjamin  by  The  World.  The  ordinary  law  of  the  expansion  of  gas- 
es applies  to  all  explosions  and  the  difference  ill  effect  between  the  combustion  of  black 
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powder  and  the  so-called  high  explosives  is  due  to  the  element  of  lime  in  expansion 
rather  than  to  difTering  components.  When  gas  is  generated  it  expands  efjually  in  all 
directions,  and  acts  with  equal  force  upon  all  surrounding  objects,  In  reference  to  the 
"downward  Wow"  exerted  by  high  explosives,  we  may  use  the  familliar  illustration  of 
"water  tamping"  in  a  rock  blast.  With  black  fwwder  the  generation  of  the  gas  is  rela- 
tively slow  enough  to  allow  it  to  impart  motion  to  the  water,  as  resisting  less  than  the 
rock,  and  live  water  is  blown  out.  With  the  high  explosives  the  expansive  force  i« 
generated  so  rapiflh  that  there  is  no  lime  to  move  the  water  before  the  power  devel- 
oped and  confined  hy  the  water  is  sufficiently  great  to  rend  the  rock.  The  fact  that  a 
hole  was  not  blown  in  the  floor  of  Mr.  Sage's  office  may  he  ascribed  to  a  certain  elo:^ 
ticity  in  the  floor,  causing  it  to  yield  slightly  under  the  blow." 

The  following  view  of  the  subject  is  discussed  in  llie  February  number 
of  the  Ejigmeering  Magazine: 

"It  must  be  confessed,  that  under  the  assumption  thai  all  the  force  of  such  an  ex- 
plosion is  due  to  the  expan.sion  of  the  gas  suddenly  generated  by  the  decomposition  of 
the  explosive,  this  view  is  unassailable.  There  are,  however,  those  who,  like  the  writer 
of  this  paragraph,  deem  it  possible  that  there  is  something  yet  to  be  learned  about  the 
force  generated  in  explosions  of  nitro-glycerine  and  dynamite,  and  it  maybe  found  that 
electricity  plays  a  part  in  it.  Whether  the  lalter,  or  any  one  of  the  four  different  view* 
relative  to  this  explosive  action  be  coriect,  their  simultaneous  existence  is  significant 
of  the  fact  that  its  exact  nature  may  be  further  and  profitably  studied." 

Now.  the  fact  of  the  matter  is,  that  a  high  explosive,  like  dytiamite.  if 
discharged  from  a  balloon  produce.s  an  eflfect  equal  in  all  directions.  There 
is  a  proviso,  however,  which  must  uot  be  lost  sight  of,  and  that  is,  that  the 
explosive  mu.st  be  uiiiforiii,  not  part  wet  and  part  dr>',  or  part  one  kind  of 
explosive  and  part  another,  but  absolutely  uniform  throughout  its  con- 
struction. It  must  also  be  exploded  by  a  cap  or  detonator  that  is  sufficient 
to  create  an  explosive  effect  siinuhaneoiisly  throughout  the  mass.  Take 
the  illu.stratian  of  a  lot  of  gas  mixed  with  air  in  the  body  of  a  balloon.  If 
it  is  exploded  it  will  discharge  a  volume  of  gas  in  all  directions  pushing 
the  outside  air  out  of  the  way ;  or  in  other  words,  lending  to  produce  a  vac- 
uum in  the  space  occupied  by  the  balloon.  The  difference  between  a  gas 
or  powder  explosive  and  that  of  a  cartridge  of  dynamite  is  simply  one  of  de- 
gree. The  dynamite  is  more  quickly  converted  into  the  gaseous  state, 
hence  its  action  is  rapid.  Put  a  cartridge  of  dynamite  on  the  ground  and 
set  it  off,  and  you  will  dig  a  hole  in  the  ground.  Black  powder  in  larger 
quantity  and  with  more  explosive  force  will  go  off  with  greater  shock  per- 
haps to  the  neighborhood,  yet  there  will  be  no  disturbance  of  the  ground. 
This  is  uot  because  dynamite  breaks  down  any  more  than  black  powder 
dot.s.  but  because  the  dynamite  was  converted  into  a  gas  so  suddenly  that 
before  it  had  a  chance  to  expend  its  force  in  the  air  it  produced  an  effect 
and  used  up  a  portion  of  its  power  in  the  ground.  To  further  illustrate 
this  point,  let  us  imagine  a  mass  of  compressed  rubber  re.sting  on  the 
ground;  let  this  be  a  ball,  and  let  us  assume  that  it  is  compressed  equally 
in  all  directions.     If  the  string,  or  whatever  is  used  to  compress  it,  is  sud- 
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denly  cut  the  ball  will  expand  equally  in  all  directions,  but  where  it  touches 
the  ground  it  will  meet  with  resistance  which  will  result  in  a  slight 
bounce,  but  it  is  not  likely  that  the  ground  will  be  disturbed.  An  explo- 
sive acts  in  the  same  way,  and  when  that  explosive  is  dynamite  its  bounc- 
ing tendency  is  so  great  that  it  acts  like  a  blow  from  a  sledge  and  a  hole  in 
the  ground  is  the  result. 

Otie  of  the  mysteries  of  a  dynamite  or  powder  explosion  is  why  it  some- 
times creates  such  disturbance  and  destruction  in  one  direction  and  not  in 
another.  We  often  hear  of  windows  being  blown  out  and  buildings  des- 
troyed several  hundred  or  even  a  thousand  feet  from  the  point  of  explosion, 
while  at  some  points  ver\'  near  it  there  is  no  disttirbance.  1  have  known 
trees  to  be  blown  down  a  thousand  feet  away  in  one  direction,  while  fifty 
feet  away  in  the  other  the  long  gra.ss  and  small  bush  were  not  affected. 
The  explanation  of  this  is  simple.  An  explosion  is  a  force  which  is  gov- 
erned by  physical  laws,  and  which  may  be  likened  to  the  laws  governing 
the  movement  of  a  billiard  ball.  We  know  that  when  a  billiard  ball  strikes 
a  cushion  at  a  certain  angle  it  will  leave  the  cushion  at  the  same  angle, 
that  is,  the  angle  of  incidence  is  equal  to  the  angle  of  deflection.  An  ex- 
plosive force  is  first  deflected  by  the  ground  .or  whatever  it  may  stand  upon. 
This  produces  a  concentration  of  force  in  an  upward  direction.  In 
other  words,  the  force  which  originally  tends  to  act  in  all  directions  is  now 
suddenly  deflected.  This  ground  may  be  soft  in  one  place  and  hard  in  an- 
other, or  it  may  be  irregular  in  structure,  or  it  may  not  be  level.  All  of 
these  things  tend  to  deflect  the  force.  Then,  again,  the  cotidiliou  of  the 
atmosphere  and  the  position  of  buildings,  trees,  etc.,  all  tend  to  cau.se  the 
force  when  once  produced  to  bounce,  as  it  were,  in  its  tendency  to  expand, 
itself  fully  in  the  line  where  it  meets  lea.st  opposition.  The  blast  from  the' 
mouth  of  a  cannon  illustrates  this  point.  The  powder  being  confined 
meets  with  resistance  in  every  direction  but  one,  and  the  result  is  a  concen- 
tration of  force  in  the  direction  of  the  muzzle. 

Wm.  L.  Sa/iua'f/s. 
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THE  GRANITE  CUTTERS'  NATIONAL  UNION. 

THE  Granite  Cutters'  National  Union  was  organized  on  Clark's  Island 
Knox  county,  Maine,  in  1S77,  the  purpose  being  the  advancement  of  the 
interests  of  the  trade  generally.  The  first  thing  to  which  the  attention 
of  the  organization  was  directed  was  the  abolition  of  the  truck  system  of 
trading  at  stores  owned  and  operated  by  the  companies  for  which  the  cut- 
ters worked.  When  that  was  done  the  union  turned  its  attention  to  the 
shorteiiiug  of  the  hours  of  labor.  Nine  hours  is  now  the  maximum  day's 
work,  and  at  Chicago  and  even,'where  west  of  that  city,  except  St.  Cloud. 
an  eight-hour  day  has  been  established. 

The  founder  of  the  order  was  Thomas  H,  Murch.  who  was  afterward 
chosen  the  Union's  first  national  secretary,  resigning  his  office  upon  his 
election  to  congress  from  Maine. 

The  orgauization  has  but  one  salaried  officer,  the  secretary  of  the  national 
union.  The  principle  of  direct  legislation  is  carried  out  to  the  full.  Any 
member  who  desires  the  enactment  of  any  legislation  places  his  ideas  on 
paper  and  transmits  thera  through  the  local  union  to  the  national  secretary, 
who  places  thera  before  the  national  union,  through  the  various  local  unions^ 
for  their  action.  The  executive  business  of  the  national  union  is  placed  in 
the  hands  of  a  national  union  committee  of  three,  selected  every  two  years 
by  vote  of  the  union  at  large.  The  work  they  do  for  the  union  is  paid  for 
at  the  union  scale.  They  are  selected  from  the  members  of  llie  local  union 
where  the  seat  of  government  of  the  national  union  is  located.  The  union 
headquarters  is  moved  everj-  two  years,  the  selection  of  the  new  location 
being  made  by  vote  of  the  membership  of  the  various  locals.  The  head- 
quarters is  now  at  Concord,  N.  H..  and  Josiah  B.  Dyer  is  the  national  sec- 
retary. He  is  also  editor  and  publisher  of  the  (iranite  Ciitlrrs'  Journal ,  the 
organ  of  the  national  union. 

Wherever  there  is  work  in  the  granite  industry,  a  charter  is  procured  and 
the  state  organizer  is  summoned  to  organize  a  local  union.  This  union 
has  the  care  of  all  matters  relating  to  the  granite  cutters,  and  their  interests 
within  the  jurisdiction  of  the  union. 

One  good  provision  of  the  national  union  is  the  burial  benefit  of  $150. 
which  is  paid  to  the  widow  or  is  used  to  defray  funeral  expenses  and  pay 
any  outstanding  bills  a  deceased  member  may  have  contracted  during  his 
last  sickness. 


GHT  MANY  ORDERS. 


"We  are  well  pleased  with  Stone,  and  we  get  many  orders  which  we  are 
sure  come  through  uur  advertisement  in  it." — R.  Hanger's  Slate  Works^ 
Hydevillf,   Vt. 


THK  PURCHASE  OF  WHETSTONES. 


THE  use  for  which  the  stone  is  wanted  must  always  be  considered  care- 
fully, for  then  the  general  character  of  the  stone  desired  is  easily  de- 
cided, and  it  ouly  remains  to  find  a  suitable  stone.  A  few  tests  to 
decide  what  sort  of  a  stone  is  being  offered  by  the  dealer  are  often  useful* 
The  hardness  may  be  tested  by  a  pocket-knife.  If  the  stone  is  soft,  like  the 
water-of-Ayr  stoue,  the  knife  edge  will  cut  it  easily  on  its  flat  sides  without 
injury  to  the  knife  ;  stone  of  medium  hardness,  like  the  Hindostan,  will  cut 
on  the  edges  with  some  difficulty  ;  a  hard  stone,  like  Ouachita,  for  example, 
can  be  scratched  by  the  knife  point  ;  while  a  very  hard  stone,  like  the  Ar- 
kansas, receives  no  scratch  from  the  knife  point.  The  fineness  of  the  grit 
can  best  be  judged  by  drawing  the  edge  of  the  finger  nail  backwards  over 
the  stone:  the  sensation  produced  indicates  well  the  coarseness  of  the  grit, 
and  a  little  practice  with  various  .stones  .soon  gives  one  expertness  in  judg- 
ing their  fineness.  The  finger  nail  will  tell  whether  the  stone  is  coarse  oH 
contains  coarse  particles  by  showing  scratches  ;  a  fine  gritted  stone  will  make 
no  visible  scratches.  The  sharpness  of  the  grit  also  will  be  indicated  by  the 
amount  of  the  nail  worn  away. 

The  general  appearance  in  shape  and  color  also  afford  valuable  means  of 
judging  a  stone.  The  sides  should  be  perfect  planes,  and  the  angles  right 
angles,  though  for  special  purposes  the  edges  may  be  beveled.  Good  stones^ 
seldom  have  a  poor  finish,  uneven  sides  and  irregular  angles;  on  the  other 
hand  some  poor  stones  are  well  finished,  so  entire  dependence  cannot  be 
placed  on  these  criteria.  The  reason  why  the  fini.sh  should  be  a  good  one, 
is  that  a  poorly  finished  stone  is  very  sure  to  wear  unevenly,  and  as  soon  as 
a  stone  has  w'orn  to  an  uneven  surface  it  cea.ses  to  do  good  work.  Soft 
stones  are  more  liable  to  an  uneven  wear  than  hard  ones,  but  care  must  be 
exercised  in  using  hard  stones,  for  when  worn  unevenly,  they  give  much 
worse  results  than  soft  ones. 

The  color  also  is  a  good  indication  of  the  character  of  a  stone.  In  a  good* 
stone  the  color  should  be  very  even,  whatever  shade  it  is ;  an  even  color  de- 
notes a  homogeneous  stone.  Slight  yellowish,  reddi.sh  or  brownish  iron 
stains  in  light  colored  stones  are  not  objectionable,  but  strongly  marked 
.spots  of  considerable  areas  indicate  a  change,  generally  toward  hardnesss, 
in  the  quality  of  the  stone.  Stones  may  also  have  hard  spots  which  are 
white.  It  is  difficult  to  detect  these  .spots  when  they  occur  in  white  stones, 
especially  in  the  Ouachita  stone,  since  that  is  whitened  artificially  by  rub- 
bing with  pumice.  If  the  pumice  is  dusted  off,  however,  and  the  stone  wet, 
the  spots  appear.  These  white  spots  are  due  to  a  clo.ser  aggregation  of  the 
grains  of  silica.  If  these  spots  can  be  seen  at  all,  they  look  denser  and 
harder  than  the  ground  mass.  They  are  of  occasional  i)ut  not  frequent 
occurrence  ;  .so  far  as  known  they  are  chiefly  found  in  the  Ouachita  stone, 
though  sometimes  in  the  Arkansas.  Soft  spots  have  an  earthy,  soft  appear- 
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ance.  and  may  be  tested  with  the  knife.  They  are  more  likely  to  occur  in 
sandstone.  Wetting  the  stone,  which  is  given  as  a  method  for  detecting 
the  spots,  is  a  good  method  of  showing  the  character  of  any  stone. 

A  new  whetstone,  fresh  from  the  rub-wheel,  has  the  sharpest  "bite"  it 
will  ever  have.  Purchasers  should  remember  this,  and  not  be  disappointed 
because  their  stones  do  not  cut  so  well  after  the  slight  roughness  given  it 
by  the  sand  in  gi-inding  has  been  worn  away.  Some  stones  are  rubbed  with 
pumice  by  the  manufacturers  to  make  them  look  whiter  and  more  attract- 
ive, and  sometimes  also  to  hide  defects.  The  pumice  gives  to  the  stone  a 
feeling  of  much  sharper  grit  than  they  really  possess.  Any  stone  hard 
enough  to  be  used  as  a  whetstone  is  too  hard  to  have  a  natural  powder  on 
its  surface,  so  when  a  powder  is  found  it  may  safely  be  set  down  as  artificial. 
It  should  be  brushed  off  and  the  stone  examined  in  its  true  state. 

Having  these  points  in  miud,  one  can  safely  select  a  stone  for  any  special 
use.  A  stone  for  general  use,  however,  is  the  one  most  commonly  in 
demand,  and  as  there  is  no  stone  which  will  answer  all  purposes,  the  whet- 
stone for  geueral  use  must  be  a  compromise.  If  the  work  to  be  done  is 
usually  coarse,  a  schist  or  sandstone  of  medium  hardness  and  fineness  is  best 
used.  As  the  Hindostan  stone  is  fine-grained,  a  sand.stone  suiting  these 
conditions  is  not  now  known  in  the  United  Stales  as  a  whetstone;  schi.sts, 
however,  are  plentiful.  For  generally  fine  work  a  fine  schist  or  sandstone 
or  the  Ouachita  stone  may  be  used.  The  schist  and  sandstone  are  good  and 
cheap,  with  certain  advantages  favoring  the  sandstone.  The  Ouachita 
stone  is  more  expensive  and  requires  better  care  than  the  others,  but  will 
also  do  better  work.  It  will  cut  steel  fully  as  fast  as  either  of  the  others, 
and  will  give  a  much  finer  edge  when  properly  used.  Il  may  be  used  as  a 
razor  hone  in  addition  to  other  uses.  Pointed  tools  cannot  be  applied  to 
any  of  these  stones  without  injuring  them  for  ordinary  use.  and  coarse 
work  will  injure  the  fine  stones.  It  is  economy  for  those  using  the  fine 
.stone  to  use  first  a  coarse  sand.stone  unless  the  tool  is  already  prepared  for 
the  final  edge. 

A  dull  tool  with  a  notched  edge  should  no  more  be  placed  on  a  good 
whetstone,  than  a  carpenter's  chisel  should  be  used  to  drill  rock;  yet  such  a 
use  of  whetstones  is  a  common  one.  The  purpose  for  which  a  whetstone 
is  bought  should  be  kepi  in  miud,  and  it  must  be  remembered  that  if  used 
for  purposes  widely  differing  from  those  for  which  it  is  best  adapted,  the 
stone  will  be  spoiled  for  its  ordinary  work.  For  this  reason  it  is  econcmy 
to  have  .stones  of  different  grades  wherever  tools  are  in  constant  use, 
as  in  carpenter  and  machine  shops.  For  reasons  already  ^ven,  it  must  be 
expected  that  a  whetstone  will  lose  a  little  of  its  abrading  quality  with  use; 
if  it  lo.ses  much,  however,  the  conclusions  may  be  drawn  that  it  is  not 
beiug  properly  used,  that  proper  care  has  not  been  taken  of  il,  or  that  it  is 
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a  poor  stone:  only  do  not  be  too  ready  to  condemn  the  stone  Many  good 
stones  are  condemned  and  given  a  bad  reputation,  when  the  fault  lies  either 
in  the  original  choice  of  the  stone,  or  in  the  use  made  of  it,  or  the  care 
taken  of  it.  L.  S,  Crisivold. 


SIGNIFICANT  FIGURES. 


JAMES  G.  BATTKRSON.  of  Hartford,  who  built  Connecticut's  great 
marble  capitol  building,  and  who  now  has  the  granite  contract  for  the 
$6,000,000  national  librarj'  building  at  Washington,  gives  some  interest- 
ing facts  and  figures  regarding  the  long  strike  in  the  New  England  quarries. 
He  says  that  in  his  quarries  at  Westerly,  R,  L,  the  strike  this  season  has 
cost  the  quarr>'men  about  $150,000  in  wages.  Their  only  grievance  was 
wage  contracts  were  not  dated  from  May  1 .  The  quarry  owners  were  coni- 
peiled  to  refuse  because  they  had  to  make  their  contracts  with  customers 
earlier  than  that  date,  and  it  was  imperative  that  they  should  know  in  ad- 
vance of  their  contracts  just  what  they  would  have  topay  for  quarrying  and 
cutting  the  stone. 

*'I  made  an  interesting  computation  last  week,"  said  Mr.  Batterson.  "It 
was  this;  I  found  the  number  of  granite  cutters  in  the  United  States  and 
the  sums  they  lost  by  assessment,  dues  and  lost  time.  I  as.sumed  that  they 
should  appoint  a  trustee  and  pay  to  him  all  their  union  fees,  strike  assess- 
ments and  losses,  he  to  deposit  the  money  at  the  rate  of  3  per  cent. 

"I  found  that  in  five  years  the  Grauile  Cutters'  Union  would  have  money 
enough  to  buy  out  the  principal  granite  quarries,  with  all  their  machinen,', 
in  New  England,  and  pay  the  cash  for  them.  The  granite  cutters  in  New 
England  have  lost  in  wages  by  this  strike  about  $2,800,000.  This  sum 
would  have  purchased  half  a  dozen  of  the  principal  plants  in  New  England, 
with  all  the  cash  capital  needed  for  tke  business,  and  the  strikers  would 
have  had  something  to  show  for  their  money.  A  few  cents  a  day  contrib- 
nted  by  each  man  would  enable  them  in  a  few  years  to  buy  out  the  plant 
and  make  their  own  wages  without  a  resort  to  strikes." 
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STRIKES  and  rumors  of  strikes  are  the  order  of  the  day  upon  tliis  side 
of  the  Atlantic.  The  carpenters  in  London,  the  bricklayers  in  Bristol 
and  the  masons  in  Cardiff,  have  each  in  turn  been  employed  in  indus- 
trial warfare,  and  as  1  write  news  comes  of  a  serious  disturbance 
among  the  salt  workers  in  Cheshire.  A  strike  of  the  watermen  employed 
by  the  great  trading  corporation  known  as  the  Salt  Union,  has  been  in  prog- 
ress for  some  weeks.  The  salt  workers,  who  are  in  sympathy  with  the 
watermen,  refused  to  load  river  vessels  with  salt  and  the  Union  sent  too 
men  in  a  special  train  from  Liverpool  to  replace  them.  These  men  were 
met  on  arrival  by  an  enormous  crowd  and  a  fierce  canflict  ensued.  The 
strangers  were  lodged  in  the  salt  sheds,  but  these  were  attacked  and  partly 
demolished  by  the  mob  who  threw  volleys  of  stones  and  brick-bats.  The 
newcomers  became  so  frightened  that  they  left  the  place  and  returned  to 
Liverpool.  An  attack  was  then  made  on  the  offices  of  the  Salt  Union  at 
Wiusford  and  the  police  were  obliged  to  call  for  military  a.ssistance  before 
peace  could  be  restored. 

We  have  our  full  share  of  labor  troubles,  although  European  manufact- 
urers souiettmcs  profit  by  the  difficulties  which  you  experienced  in  this  par- 
ticular. A  strike  among  the  marble  masons  of  lioston.  Mass.,  some  time 
ago,  has  developed  a  new  trade  in  Belgium.  Dealers  in  marble  fittings  for 
soda  water  fountains  were  at  the  lime  forced  to  send  their  orders  to  Europe. 
riie  Belgian  manufacturers  laid  Ihem.selves  out  to  accommodate  trans-atlantic 
customers  and  they  have  now  a  firm  grip  on  the  trade.  "We  do  not  fear  the 
tariflf,"  said  one  of  these  manufacturers  to  me  a  few  days  ago.  "We'll  always 
get  in  somehow  and  we  would  manufacture  in  the  Stales  rather  than  give 
up  the  trade  we  have  there  now." 

If  a  stringent  tariff  caused  Belgian  manufacturers  to  set  up  establish- 
ments in  the  States,  it  will  only  be  a  repetition  of  what  has  already  taken 
place  in  Germany  and  France.  No  trader  exists  who  is  more  persevering 
than  the  average  Belgian.  He  is  always  ready  to  work  a  new  market.  But 
give  up  ground  he  has  already  won?  Never!  For  many  years  he  did  the 
lion's  share  of  the  marlile  trade  in  Germany  and  France.  Moved  by  the 
complaints  of  German  and  French  manufacturers,  the  governments  of  both 
countries  tried  to  shut  him  out  with  high  tariff.  He  at  once  carried  the  war 
into  the  enemies*  camp  and  promptly  set  up  factories  just  over  the  frontier. 
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He  is  now  more  firmly  established  in  these  countries  than  ever  and  the  first 
state  of  the  native  manufacturers  was  better  than  the  last. 

MilHons  of  pounds  sterling  have  been  sunk  in  the  making  of  tlie  Man- 
chester ship  canal  which  is  yet  ver\'  far  from  completion.  It  is  doubtful 
whether  the  promoters  will  ever  see  any  interest  upon  their  money.  They 
are  now  coniplaininj^lhal  the  work  has  been  extravagantly  done  and  special 
stress  is  laid  upon  tht-  fad,  that  tlie  coping  of  the  docks  is  of  granite, 
whereas  if  millstone  grit  had  been  used,  it  would  have  answered  the  pur- 
pose equally  well  and  about  £bo^'<x>  would  have  been  saved.  This,  how- 
ever, seems  to  l>e  but  a  drop  in  the  bucket  when  the  total  expenditure  is 
considered.  Still  the  granite  merchants  do  not  seem  to  have  done  badly. 
One  firm  alone  having  supplied  granite  of  the  value  of  £120,000. 

One  of  the  difficulties  under  which  the  British  monumental  trade  labors, 
is  that  which  the  London  Star  calls  "the  Parsons  coqjoration."  In  this 
country  the  churchyards  are  claimed  lo  be  the  parsons'  freeholds  and  heavy 
fees  are  exacted  in  many  places,  not  only  for  the  burial  of  bodies,  but  also 
for  the  erection  of  nuinuments  ^wiX  even  for  inscriptions,  which  may  be 
added  to  the  price.  So  carefully  are  the  rights  of  parsons  safeguarded  that 
it  often  happens  when  a  churchyard  is  filled  and  a  public  cemetery'  is  secured 
at  the  expense  of  the  tax-jiayers,  that  fees  have  still  to  be  paid  lo  the  parish 
clergyman.  A  dispute  which  has  recently  taken  place  between  a  burial 
board  at  Putney  near  Loudon  and  the  vicar  of  the  parish,  illustrates  the 
troubles  in  a  striking  manner. 

A  report  of  the  board  stales  that  the  cemeter>'  cost  ^j 5,000  aud  that  the 
amount  received  in  fees  for  three  years  ending  March,  1892,  was  ;^i,24o. 
Of  this  the  vicar  took  ^869  and  two  other  clergymen  between  them  ^56. 
When  the  board  had  paid  for  the  grave  digging  they  had  /'213  left  aud  a  net 
annual  income  of  ^,'7.  Here  is  a  tariff  in  which  the  fees  claimed  by  the 
clergymen  and  the  board  are  placed  side  b\-  side. 


For  «  Virick  xrave 

A  firsl-class  private  grave         «,. 

A  secotul-clttss  private  grave 

Reopening  a  brick  grave         .  .  .  . 

"  first-class  grave... 

"  second-class  grave. 

A  head  and  foot  stone 

A  luoiuimetit.  .    .         

Iron  railing 


. /"fo.  10.0 

I.  0.0 
6.140 
V  no 

■.  5.6 

1. 10.0 
.      6.  6.0 


Itoatit 
/"o.  tl.io 
o.  7.  4 
o.  4.  4 
O.    2.  to 

o,  3.10 
o,  5. 10 
o.  5.  o 
o.  5.  o 
o.  5.  o 


The  ^present  dispute  has  been  settled  by  an  agreement  to  give  the  parson 
£200  a  year  in  lieu  of  the  fees  which  he  has  hitherto  received.  But  even 
in  such  case  the  board  must  obtain  this  amount  from  someone  and  it  is 
probable  that  heavy  fees  will  still  be  levied  upon  every  mouument  or  marker 
which  is  set  up.     When  it  costs  ^6.6.0  to  obtain  the  permi.ssion  of  the  vicar 


POiyTEA'S  FOh'  ARCHITECTS. 


515 


o[  the  parish  to  erect  a  niouuinent,  and  another  £^.^.0  to  inclose  the  lot 
with  iron  railings,  it  can  be  imagined  under  what  difficulties  the  British 
monumentalist  carries  on  his  trade. 

Arthur  i^et.  Editor  The  Stmtemason. 


POINTERS  FOR  ARCHITECTS. 


THAT  there  has  been  a  inarked  improvenieut  iu  architectural  design  in 
this  country  during  the  past  few  years  must  be  evident  to  the  most 
careless  observer,  and  it  is  the  more  gratifying  that  this  advance  is  not 
confined  to  any  particular  part  of  the  country,  but  is  seen  ever>-where  one 
goes.  To  the  trained  architect,  however,  during  his  holiday  wanderings 
especially,  when  he  has  more  leisure  to  take  note  of  his  surroundings  and 
reduce  to  order  his  impressions  of  them,  there  is  continually  present  a  re- 
gret that  a  careful  f*tud>  of  the  principles  of  design  is  not  more  general,  in 
order  that  the  grave  errors  in  composition  which  one  so  often  meets  with, 
and  which  so  seriously  mar  otherwise  meritorious  work,  might  be  avoided. 

The  most  .serious  and  well  nigh  univer.sal  defect  is  an  absence  of  refine- 
ment, both  in  mass  and  detail,  and  a  lack  of  restraint  and  evident  disregard 
of  the  value  of  temperance  as  an  architectural  virtue.  Comnand  of 
material,  ingenuity  in  meeting  difficulties,  readiness  in  the  solution  of  new 
problems,  are  everywhere  evident ;  but  there  seems  to  be  a  lamentable  lack 
of  that  artistic  perception  which  distinguishes  intuitively  between  the  crude 
and  the  refined,  and  one  especially  laments  the  degradation  of  so  many 
compositions  through  the  indiscriminate  use  of  ornament,  and  disorderly 
arrangement  of  the  mass. 

If  every  architect  who  is  conscious  of  an  indecision  in  his  general  methods 
of  composition,  or  who  feels  in  particular  cases  an  uncertainty  as  to  the 
best  solution  of  the  problems  in  hand,  were  to  make  a  resolution  that  for  a 
twelvemonth  every  new  design  should  be  rigorously  balanced  and  restrained 
by  an  absolute  symmetry,  both  iu  plan  and  elevation  ;  and  that  expression 
should  be  made  to  depend  on  arrangement  of  the  mass  in  gross  rather  than 
on  any  characteristics  or  disposition  of  the  ornament ;  and  if  to  this  were 
added  a  determination  to  use  "detail"  less  profusely,  reserving  it  for  the 
more  important  centers  of  interest  in  the  composition,  and  using  it  there 
judiciously,  and  making  it  as  delicate  and  refined  as  possible;  an  immediate 
and  profound  change  for  the  better  would  result,  and  one  that  would  be 
quite  as  much  appreciated  and  understood  by  the  general  public  as  by  the 
profession. 

We  make  this  suggestion,  nut  because  sj'mmetry  is  an  indispensable  factor 
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in  ever>' successful  composition,  nor  because  ornament  is  not  sometimes 
to  be  used  profusely — for  neither  proposition  would  be  true — but  because 
the  discipline  which  would  result  from  working  within  these  self-imposed 
limitations  would  give  to  the  artist  renewed  interest  and  pleasure  in  his  own 
work,  and  leave  him  at  the  end  of  the  period  with  a  sense  of  artistic  power 
which  would  prove  of  the  highest  importance  to  him  in  his  professional 
advancement.  Members  of  the  profession  who  have  had  the  benefit  of 
school  training  either  at  home  or  abroad  do  not  need  any  such  hints.  They 
already  know  the  value  of  the  discipline  and  restraint  imposed  and  culti- 
vated by  a  course  of  academic  training  ;  but  there  is  a  large  number  of  archi- 
tects who  are  doing  good  work  and  capable  of  doing  better,  who  lack  the 
direction  toward,  thoitgh  they  feel  the  need  of,  a  systematic  method  of  com- 
position, and  it  is  to  them  we  have  ventured  to  make  this  appeal.  There 
are  of  course  some  special  cases  in  which  symmetry  cannot  be  had  owing  to 
peculiarities  of  site,  but  there  are  few  problems  to  which  it  is  not  to  be 
applied,  and  fewer  still  which  will  not  be  the  better  for  it.  A  striving  for 
simplicity  in  all  cases  where  it  is  suitable,  and  temperance  everywhere  in  the 
modeling  of  mass  and  detail  (including  the  use  of  color)  would  avoid  most 
of  the  errors  which  disfigure  a  great  deal  of  our  current  work,  and  detract 
from  the  merits  of  much  that  is  otherwise  of  the  highest  promise  and 
merit. —  Architectural  Era. 
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NEW  ENGLAND  NEWS  AND  NOTES. 


THE  great  strike  of  granite  workers  in  this  section  of  the  country  is 
practically  over,  Concord,  N.  H.  being  the  only  place  of  any  import- 
ance where  the  difficulties  are  unsettled.  The  rock  upon  which  the 
negotiations  strike  every  lime  an  attempt  is  made  to  settle,  is  too  un- 
reasonable on  the  part  of  the  union  to  he  worth  noticing — the  question  of 
the  disposition  of  the  cases  of  the  men  who  left  the  union  and  went  to  work 
and  the  number  of  apprentices,  in  eifect  arrogating  the  nnining  of  theem- 
,j)loyers*  business  to  the  union.  In  the  other  centers  this  (question  was 
settled  satisfactorily  simply  because  the  members  of  the  local  unions  saw 
things  in  the  right  light  and  accepted  perfectly  reasonable  lenns.  They 
are  now  at  work  and  cases  of  self-denial  among  their  families  wiH  be  less 
numerous  than  they  have  been  since  May. 

Business  in  all  the  granite  centers  is  brightening.  Men  are  earning  money 
and  can  spend  it.  Manufacturers  can  complete  contracts  and  get  the  re- 
turn and  the  commercial  circulating  medium,  money,  will  go  on  its  way 
doing  good  and  bringing  necessaries  and  comforts  to  the  home  of  all  granite 
workers  and  employes  in  allied  trades. 

At  Bradford,  Vt.  and  adjoining  New  Hampshire  towns,  a  stock  company 
has  been  organized  with  a  capital  of  ^i 00,000  to  develop  the  granite  quarries 
in  Black  mountain,  now  ow-ned  by  G.  W.  Chapman  &  Co.  The  stock  is 
being  rapidly  raised  and  shops  will  at  once  be  erected  and  a  large  business 
done.  It  is  probable  that  the  Concord  and  Montreal  railroad  will  build  a 
spur  track  from  Pike  Station  to  facilitate  handling  the  stone.  There  are 
three  colors  ;  pure  white,  as  good  as  exists  anywhere,  the  dark,  taking  a 
very  fine  polish,  and  the  mottled,  some  of  which  finishes  up  in  a  superior 
manner. 

The  Merrimack  Valley  Granite  Co.  of  Concord,  N.  H.  has  completed  its 
permanent  organization,  choosing  these  gentlemen  as  officers :  President, 
D.W.Sullivan;  vice-president.  Cornelius  Bresnahan;  treasurer,  Arthur  E. 
Dole;  clerk.  W.  B.  Sawyer  ;  superintendent.  James  Rooney.  The  directors 
are  D.  W.  Sullivan,  Cornelius  Bresnahan,  William  J.  Ahern,  Eugene  O. 
Callahan.  Lawrence  Moynihan,  It  is  a  cooperative  company  and  has  a 
capita]  of  $5,000,  all  subscribed  for  and  paid  in.  Sheds  75  feet  long  are 
being  erected  at  the  north  end  of  the  city,  near  the  Northern  railroad,  and 
when  done  will  be  fitted  with  all  the  modern  improvements  for  economical 
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granite  handling.     The  start  will  be  made  with  fifteen  men  and  the  numljtjr 
will  be  increased  as  occasion  demands. 

A  new  break  water  and  wharf  is  being  built  at  Lake  Shore  Park  n\  ihe 
town  of  Laconia,  N.  H.  The  stone  foundation,  built  of  granite,  will  extend 
into  the  lake  about  150  feet.  The  stone  work  of  the  upper  portion  of  the 
structure  will  extend  100  feet  from  land  and  will  be  21  feet  wide.  Two 
cribs,  15x30  feet,  will  extend  at  right  angles,  making  a  perfect  harbor  for 
steamers  on  either  side.     Contractor  Weeks  has  the  work  in  charge. 

Dow  &  Randlett  of  Concord.  N.  H.,  have  prepared  the  plans  for  the  new 
Colby  Academy  building  at  New  London.  Work  rebuilding  on  the  old 
site  will  begin  immediately,  and  the  structure  will  be  of  brick  with  granite 
for  window  and  door  silts  and  trimmings,  and  the  roof  will  be  slated.  The 
building  will  be  106  feet  long.  64  feet  wide  and  two  stories  high.  The  con- 
tract calls  for  its  completion,  ready  for  use,  January*  i,  1894. 

Mica  quarrying  is  a  growing  industry  in  the  New  England  states,  some] 
towms  being  particularly  rich  in  the  mineral.  Grafton  county,  in  New' 
Hampshire  is  particularly  rich  in  it  and  the  quarries  are  paying  heavily. 
At  Warren  the  Mica  Crystal  Company  is  turning  out  a  valuable  pav- 
ing material  known  as  Mica  Crystal,  wOiich  is  attracting  considerable  at- 
tention among  street  and  road  engineers.  The  road  is  perfectly  noiseless 
and  hard,  yet  sufficiently  springy  to  make  it  ea.sy  to  travel  over.  So  far  the 
ex]KTiments  in  street  construction  have  been  successful. 

Barclay  Bros,  and  McDonald  &  Son  of  Quincy,  Mass,  have  bought  the 
Dirigo  Granite  Company's  dark  granite  quarn"  at  Barre. 


THK  LARGEST   UAM   IX  AMP:rICA. 

THE  largest  power  dam  ever  built  in  this  country  is  that  now  approach- 
ing completion  across  the  Colorado  river  at  Austin.  Texas.  This  dam 
will  be.  when  completed,  1,150  feet  longj  60  feet  high,  and  18  feet 
wide  at  the  top.  The  up-stream  face  is  of  limestime,  and  is  vertical;  while 
the  down  stream  face  is  of  Texas  granite  ;  and  the  interior  of  rubble  mason- 
ry of  small  stone  and  cemeul.  There  wilt  be  about  9,000  cubic  yards  of 
granite,  6,800  cubic  yards  of  limestone,  and  35,000  cubic  yards  of  rubble  in 
the  dam.  The  dam  is  iutended  to  utilize  the  power  of  the  Colorado  river 
for  electric  lighting,  electric  railway,  pumping  the  city's  water,  for  facto- 
ries, etc. 


JOSEPH  H.  PETER. 


I 


JOSEPH  H.  PETER  began  business  in  Louisville.  Kentucky,  when   he 
was  but  ig  years  old.  and  has  been  there  17  years.     His  beginuiuR  was 
in  the  the  firm  of  Peter  &  Facket,  doing  business  two  years.     This  finn 
was  succeeded  by  the  firm  of  Peter,  Hollioran  &  Zink,  with  mill  and  quarry 

at  Salem,  Indiana,  and  offices  and  works 
at  Louisville.  Kentucky.  For  five  years 
the  company  under  that  name  did  a  large 
business,  but  was  succeeded  by  the  firm 
of  Peter  &  Burghard.  In  1888,  the  Peter 
ik.  Burghard  Stone  Company  was  organ- 
ized, and  Mr.  Peter  elected  president, 
which  position  he  still  holds.  The  offices 
and  mills  of  the  company  are  at  Fourteenth 
and  Maple-sts.,  Louisville.  Kentucky,  and 
a  large  wholesale  business  in  stone  and 
marble  is  done.  Mr.  Peter  has  always 
been  active  in  association  work,  and  has 
held  numerous  offices  in  the  Ohio  \'alley 
Association,  his  influence  contributing  Tnaterially  to  the  building  up  of  that 
association.  He  has  successfully  solved  the  labor  que.stion  aifecting  his 
section,  ant!  is  knuwn  among  his  own  acquamtauces  as  an  active,  brainy 
man  in  the  ccnuluct  «>f  his  own  business. 


THE  PORTLAND  CEMENT  OUTPUT. 


Tim  Portland  cement  industry  is  probably  the  most  important  of  its 
kind.  It  has  developed  on  its  merits,  and  its  reputation  seems  to  be 
impervious,  both  to  weather  and  time.  Faith  and  rock  are  equally 
adhesive  tn  the  powdered  compound,  that  when  put  into  service  de- 
fies the  tooth  of  both  rats  and  years.  As  might  be  expected,  its  manufact- 
ure is  extensive,  and  where  nature  has  grouped  its  constituent  materials, 
enterprise  has  not  been  lacking  in  their  appropriation.  It  is  now  produced 
in  graded  kinds,  not  only  in  Great  Britain,  but  in  France,  Germany.  ItaK, 
Russia,  Denmark,  Norwav,  Sweden  and  the  I'nited  States,  the  annual  out 
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put  of  this  cement  in  Europe  amounting  to  not  less  than  20,000.000  barrelc 
The  Euglisb  product  is  about  8,3cx)»c>oo  barrels  per  year.  In  1850  there 
were  hut  four  factories  in  operation,  and  the  process  of  manufacture  some- 
what crude  in  comparison  with  more  modern  methods,  The  quality  of 
the  product  has  not  suifered,  either  in  reputation  or  service,  from  any 
changes  in  the  British  process  of  manufacture.  This  cement  was  imported 
as  early  as  1S68  into  the  United  States.  Its  reputation  established,  the  im* 
ports  of  1882  scored  at  370.400  barrels,  and  in  1891  maximized  into  3,000,- 
000  barrels.  The  manufacture  in  this  country  is  not.  as  yet,  of  a  heavy 
character,  owing  to  the  severity  necessary  in  handling  material.  The  pro- 
cess includes  the  pulverizing  of  rock  into  fine  powder,  molding  it  into 
bricks,  burning  it  in  alternate  layers  of  coke  and  grinding  the  clinkers,  a 
series  of  operations  involving  considerable  care,  Iiea\  y  expense  and  about 
eight  days  to  produce  the  commercial  article.  Improvements  in  these 
methods  have  been  developed,  in  which  tlie  process  is  sliortened  and  the 
product  improved. 

The  largest  Portland  factory  in  the  world  is  claimed  by  France,  where 
the  output  is  800,000  barrels  per  year,  the  total  of  France  manufacture  for 
the  same  period  being  placed  at  1,800.000  barrels,  a  remarkable  increase  in 
comparison  with  the  output  of  1880,  when  the  invoice  was  but  little  more 
than  700  barrels.  The  Belgian  product  tallies  800.000  barrels  per  annum. 
Rus.sia,  since  1857,  has  developed  eight  cement  works,  and  a  yearly  output 
of  900,000  barrels.  Germany  has  sixty  large  establishments,  where,  though 
the  raw  materials  are  of  an  unfavorable  character,  the  scientific  and  indus- 
trious Teuton  produces  an  excellent  article,  and  manages  an  annual  output 
that  is  a  close  second  to  the  British  product.  The  Scandinavian  nations 
grouped  together  in  the  North  Atlantic  latitudes  of  Europe,  operate  ten 
factories  with  an  annual  product  of  about  800.000  barrels.  The  commercial 
value  of  the  total  European  product  is  estimated  as  exceeding  $36,000,000 
as  an  annual  average. 

It  is  thus  seen  that  the  distribution  of  the  Portland  cement  industry  is 
wide,  and  its  service  in  no  sense  diminishing,  while  as  a  commercial  factor 
it  is  of  growing  importance. 
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AUNT   MEHITABEL'S   TRAMP. 


Y  aunt,  Meliitabel  Jog^iiis,  is  a  good  soul.  She  would  rather  believe 
well  of  the  humblest  creature  than  to  suppose  that  he  could  do  ill. 
And  for  a  woman  who  is  getting  a  little  pa?^t  middle  age  she  is  a  siir- 
prisiiig  radical.  She  has  a  theon,-  that  reforms  can  be  worked  more 
effectually  by  kindness  than  by  force,  and  I  am  bound  to  say  thai,  in  her  own 
excellent  practice,  she  has  met  with  succes.s enough  to  surprise  her  friends  who 
adhere  to  contrary  doctrines.  There,  for  instance,  was  her  adventure  on  the 
1 8th  of  August,  that  I  am  about  to  relate.  We  had  finished  breakfast  au  hour 
l)efoTe.  and  were  .sitting  in  the  parlor,  sewing,  with  the  blinds  closed  on 
account  of  the  sun  on  the  best  carpet.  The  front  gate  creaked,  and  when 
I  peeped  through  the  blinds  to  see  who  had  come.  I  exclaimed ; 

"Oh,  aunt,  are  you  sure  the  doors  are  locked?" 

"Yes,  Mabel  Jerusha,  I  am  quite  sure  they  are  locked.  Why  do  you  ex- 
hibit so  much  feeling  on  the  subject?" 

"Hush!  There  is  the  dreadfullest  looking  man  examining  the  house.  I 
know  he  wants  to  break  in." 

"How  absurd,  child!  Why  should  he  break  in  when  he  can  come  with- 
out breaking  !  Yes,  as  you  say,  he  is  somewhat  unprepossessing.  I  do  not 
think  he  has  had  his  proper  .sleep." 

"But  why  does  he  look  around  in  that  sneaking  way?" 

"Mabel  Jerusha.  it  is  uncharitable  to  speak  of  strangers  in  that  manner. 
I  presume  the  man  is  looking  for  the  door — or  dogs." 

"He  is  coming  up  the  steps," 

"Ah,  now  that  he  has  removed  his  hat  you  see  his  face  has  a  different 
character.     There  is  quite  a  marked  development  of  brow." 

"I  presume  he  struck  it  against  a  house.     And  look  at  those  coat  tails  I" 

"The  poor  man  is  timid  about  pulling  the  bell.     I  must  go  to  the  door." 

While  Aunt  Mehilabel  was  in  the  hall  I  moved  furniture  around  the  room, 
for  I  thought  it  as  well  that  her  visitor  should  know  that  there  was  more 
than  one  person  in  the  house,  but  I  could  hear  all  that  passed  between  them. 
My  aunt  began  in  her  pleasant  rising  inflection.  "Good  morning." 

There  was  a  pause ;  then  a  Ivoarse  voice  answered,  in  a  reflective  tone, 
"This  is  onusual." 

"Is  there  anything  in  particular  that  you  would  like  ?" 
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"Well,  now,  mum,  I  suppose  that's  your  way  of  coddin"  people." 

"Codding?" 

"Larkin*,  you  know.  Makin'  b'Heve.  F'r  instance:  You  has  a  dorg. 
You  intends  to  set  that  dorg  to  eatin'  my  legs,  and  you  begins  by  askin* 
goodmoruin',  and  would  I  like  soniethin'." 

"Why,  we  have  no  dog." 

"No'" 

"ludced.  the  nearest  we  come  to  a  dog  is  a  cat." 

"Quite  right,  mum.  Dorgs  is  unreliable  beasts.  You  never  know  where 
they're  goin"  to  take  holt.  Did  you  ask  if  I  was  in  want  of  somethin', 
mum?  Well,  yes,  mum.  Fact  is,  I've  been  travelin'  quite  a  ways,  mum. 
and  it's  too  early  to  gel  a  check  cashed  at  the  bank.  If  you  think  you  could 
trust  me  for  a  breakfast,  I  b'lieve  I'd  like  one." 

"To  be  sure,  you  may  have  one  and  welconve.  There  is  the  door  mat. 
You  will  find  water  and  soap — I  hope  you  are  not  ill." 

"No,  mum.     Je.st  a  passin'  sensation,  like." 

"You  will  find  water  and  soap  at  the  further  end  of  this  passage.  Also,  a 
clothes  brush.     I  suppose  you  have  a  tooth  brush  and  a  comb." 

As  the  man  shuffled  into  the  back  room  aunt  looked  in  and  whispered, 
"A  case  for  kindness."  Then  she  went  and  piled  wood  into  the  stove. 
Pretty  soon  she  came  back  with  him  and  walked  straight  into  the  parlor. 

"This,"  she  said,  "is  my  niece,  Mabel  Jeru.sha  Waterman.  Mable  Jerusha, 
you  will  entertain  this  gentleman  while  I  get  his  breakfast.  Do  you  prefer 
eggs  soft  or  hard,  sir  ?" 

"I  mo.st  generally  gets  'em  hard,  mum." 

"V'ery  well.     I  will  ring  whetr  the  table  is  ready." 

I  bustled  arovind  and  pretended  to  dust  the  furniture,  while  out  of  the 
corners  of  my  eyes  I  .studied  the  tramp — for  that  is  what  he  was,  a  regular 
tramp.  He  had  washed  hiniself.  timidly,  and  his  cheeks  and  uose  and 
knuckles  were  pa.ssably  clean,  but  I  saw  traces  of  mud  in  his  whiskers. 
He  crossed  his  legs,  looked  at  the  uppermost  foot,  enca.sed  in  a  liroken  boot, 
put  it  dcwn,  swung  up  the  other  leg,  put  both  feet  on  the  flour,  folded  his 
hands,  let  himself  back  gently,  as  if  afraid  the  chair  would  break  and  finally 
said : 

"Is  them  real  ?" 

"What?" 

"Them  candlesticks." 

"Yes.  we  use  them  every  evening." 

"I  mean,  what  are  they  made  of?" 

"Brass." 

Then  he  crossed  his  legs  again.     Presently  he  remarked, 
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"Excuse  me  fer  beiti'  so  hoarse.  There  was  an  awful  draft  at  Dutton's 
Comers  last  night." 

"InfJeed?" 

"And  the  beddin'  was  damp," 

After  awhile  he  resumed  : 

"That's  a  mighty  good  lady  that  lives  here." 

"My  aunt  ?     Yes." 

"She  don't  even  keep  adorg." 

"True." 

"Does  she  shoot?" 

"How  absurd  1" 

"No?  She  don't  shoot  ?  I  didn't  know  but  p'raps  she  amused  herself  that 
way.  sometimes." 

Another  long  pause.     Then  the  tramp  broke  out  again  : 

"Say,  is  your  aunt  a  good  runner?" 

"I  never  saw  her  run.' 

At  that  niviment,  to  my  relief,  the  bell  rang,  and  I  ushered  our  visitor  into 
the  dining-room.  Aunt  had  put  her  best  china  and  a  clean  cloth  and  a 
bunch  of  fiowers  on  the  table,  but  what  seemed  to  interest  the  tramp  more 
was  a  beefsteak,  flanked  by  fried  potatoes,  scrambled  eggs,  bread  and  butter 
and  cofifee.  He  looked  from  the  table  to  aunt  in  a  doubting  way  two  or 
three  times,  and  wiped  his  mouth  on  the  back  of  his  hand.  When  aunt 
drew  up  a  chair  and  asked  him  to  sit  down,  he  was  evidently  much  im- 
pressed. But  after  he  got  a  taste  of  the  steak  he  slashed  into  it  at  a  dread- 
ful rate.  Then  he  finished  the  eggs.  Then  the  potatoes.  Then  he  began 
on  the  bread  and  butter. 

"Would  you  like  some  more  eggs?"  my  aunt  inquired. 

"Well,  mum,  if  you  could  spare  about  six  more  I  would  tr\',  quite  hard,  to 
eat  'em." 

So  half  a  dozen  eggs  were  boiled  and  he  smote  his  way  through  all  of 
them. 

"Any  doughnuts?"  he  asked. 

"We  are  out  of  them  ju.st  now  "  said  aunt. 

"Then,  could  I  have  .some  caramels?" 

"Caramels!     For  breakfast  ?" 

"Yes'm." 

"We  haven't  had  anv  in  the  house  for  months.     Are  you  fond  of  them  ?" 

"Well.  mum.  I  don't  rightly  know  what  caramels  is.  I  heard  people  say 
once  as  they  weresomethin'  to  eat." 

"Perhaps  you  would  like  another  cup  of  coffee." 

"Yes'm.  Unless,"  he  added  eagerly,  "there's  beer." 
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Aunt's  tone  was  really  cold  :  "No.  We  do  not  use  it.  We  do  not  believe 
in  it." 

"Not  b'lieve  in  beer  I  Why,  miun,  jest  you  go  down  to  Noo  York  and 
you'll  stack  up  agpn  more  beer — well !  And  it's  bully  good  !  Beg  pardin, 
mum." 

"I  mean  that  I  do  not  approve  of  it.  " 

"Yes,  I  s'pose  there's  people  as  it  disagrees  with.  Same  as  a  friend  o' 
mine.     Used  to  make  him  bilioust." 

"Do  you  make  many  friends  in  traveling?" 

"Not  many,  mum.  Them  as  I  meets  is  seldom  good  friends,  neither.  It's 
more  common  of  'em  to  cut  up  rough  than  to  do  the  genteel,  like  you've 
done.  They  tell  you  to  do  as  you'd  be  done.  Humph  !  I've  done  lots  of 
people  and  never  got  thank  you  for  it." 

"Do  yon  have  employment?" 

"More  than  I  generally  wants.  Lor!  What  a  lot  of  work  I've  done!  In 
lots  o'  different  places." 

"You  have  been  around  a  good  deal." 

"Yes'ra.  I've  lived  in  Joliet  an'  Concord,  an'  Wethersfield  an'  Auburn, 
an"  lots  o"  more  towns.  An'  I  worked  in  every  one  of  *em.  Hard  labor.  I 
tell  yon.  Work'sonly  good  in  moderation.  When  I  was  taken — when  I  left 
home  my  father  he  says  to  me,  says  he,  'Ferdinand  P.  H.  McGroarty,  what- 
ever you  do,  work.'     And  I've  did  it." 

"Do  you  expect  to  remain  here  long?" 

"There  !     I  knew  I  was  stayin'  over  my  time." 

"No,  I  meant  in  town." 

"Oh  !  Kxcu.se  me.  No,  mum.  I'm  due  in  Noo  York  three  weeks  before 
'lection,  and  the  roads  is  good.  now.  Israel  Casey — p'raps  you've  heard  o' 
him  ?  He's  my  cousin.  He's  a  statesman,  Casey  is.  Belongs  to  the  alder- 
men, Ca.sey  does.  He  always  gets  work  forme  in  November.  Last  time  I 
was  on  he  said  he'd  put  me  into  politics." 

"Good  land  I     Yon  may  be  an  alderman  yourself." 

"Yes,  munr.  I  have  most  of  the  qualifications  for  one.  Is  there  any  to- 
bacco in  the  house  ?" 

"No.     We  do  not  use  it." 

"Women  seldom  does.     They  makes  a  mistake." 

"It  is  rather  a  low  taste." 

"Is  it,  mum  ?" 

"I  hope  you  will  di.scontinue  to  smoke." 

"I  often  discontinues  whether  I  wants  to  or  not,  along  of  not  bein'  able  to 
do  it.     I've  discontinued  since  last  Thursday." 

"That  was  doing  well." 

"I  didn't  realize  it.     Mum,  can  I  have  some  more  eggs?" 
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"Why.  of  course.  Pardon  me  for  my  oversight.  Mabel  Jerusha  I  wish 
you  would  get  a  little  more  wood. 

We  weut  to  the  kitcheu  together  and  I  stopped  there  for  a  while  to  up- 
braid my  aunt  for  excess  of  consideration  for  this  Mr.  McGroarty.  But  she 
only  replied  : 

"It's  plain  that  he  has  nobody  to  do  for.  him.  Perhaps  he  is  unhappily 
married.     He  will  he  grateful  for  our  attention.     Sec  if  he  is  not." 

In  a  few  minutes  we  retxirned  to  the  dining-room.  A  window  was  open, 
and  the  tramp  was  gone. 

"He  can't  have  left  without  finishing  his  breakfast,"  said  aunt,  a  little 
anxiously. 

"What's this?"  I  asked,  pointing  to  a  newspaper  with  some  pencil  writ- 
ing on  its  margin.     We  bent  over  the  writing  together.     It  ran  as  follows: 

MtTM :  1  have  took  the  libity  to  borixjw  your  spoons.  I  hopes  to  relurn  them  next 
lime  I  j^et  aplase.  Vou  have  Hen  verry  kind  and  I  have  eat  about  2  dollers  for  brekfust. 
Reglar  gorge.     So  I  leeve  you  2  spoons  in  token  of  apresashun. 

Your  fekshiinale  frend.  Feruinand  P.  H.  McGroartn 

"What  do  you  think  of  your  tramp,  now  ?*'  I  asked. 

"It's  dreadful." 

"It's  usual." 

"Mabel  Jerusha.  I'm  going  up.stairs  to  have  a  fit.  If  Miss  Maddox  calls 
about  the  sewing  circle,  tell  her  I  am  bus)\  If  the  grocer  comes  tell  him 
we  shall  want  more  eggs." 

"Oh,  plea,se  don't  do  it,  aunt,  dear." 

"I  really  must." 

"But  these  spoons  are  the  plated  ones." 

"Why,  so  they  are.     I  declare,  I  had  forgotten  to  fetch  out  the  silver." 

"And  that  miserable  creature  will  try  to  sell  them." 

"That  is  so.  It's  too  bad.  He  will  think  we  have  been  imposing  on  him. 
We  ought  to  write  and  tell  hint  they  are  not  solid." 

"You  will  postpone  the  spasms,  won't  you,  aunt  Mehitabel.'" 

"Perhaps  I'd  bette'-.  How  unfortunate  it  is.  And  only  think,  he  said  he 
had  the  qualifications  of  an  alderman!"" 

C.  S.  Motitgomerv. 
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IN  thf  prfxiuction  of  sandstone, 
( )hio  stands  in  first  place  among 
the  sandstone-producing  state.s  of 
the  Union,  and  second  in  the  value 
of  its  total  stone  ontput.  By  far  the 
most  of  the  stone  comes  from  Cuya- 
lioga  and  Lorain  connties  in  the 
northern  part  of  the  state.  Here 
are  located  the  interests  of  the  Cleve- 
land Stone  Company,  the  Malone 
Stone  Co..  the  Grafton  Stone  Co., 
the  Ohio  Stone  Co.,  the  Forest  City 
m^ARRY  OF  MAtONE  sTONK  CO..  (Euci,m J  StoneCo..  the  Maxwell  Bluestone 
Co..  and  the  Elyria  Stone  Co..  together  with  a  number  of  others  of  miuor 
importance.  The  stone  quarried  by  these  concerns  is  known  variously  by 
geologists  as  Berea,  Amherst  or  Ohio  stone.  While  they  vary  largely  even 
in  limited  districts  in  fineness,  color  and  density,  yet  they  exhibit  quite 
iniform  characteristics,  the  difference  in  color  being  due  to  the  character  of 
le  iron  oxide  contained,  and  the  texture  or  density  var>'ing  with  the  size  of 
the  sand  making  up  the  deposit.  Chemically  they  are  closely  identical  and 
physically  are  composed  of  angular,  sharp  grains  of  .sand  bound  together 
with  the  cementing  material.  The  deposit  is  quite  regular^  and  often  per- 
fectly horizontal  aud  extends  over  nearly  1,000  square  miles,  ranging  in 
thickness  from  90  feet  down  to  thin  sheets. 

In  the  Euclid  district,  the  first  visited  by  the  writer,  there  is  more  carbon- 
ate and  less  sesquioxide  of  iron  in  the  stone,  producing  a  beautiful  blue 
effect.  This  district  is  located  but  a  few  miles  east  of  the  city  of  Cleveland 
and  is  worked  by  the  Malone  Stone  Co.,  the  Forest  City  Stone  Co..  the  Max- 
well Blue-stone  Co.,  and  Maxwell,  Rolf  ik.  Co. 

By  far  the  largest  possessions  are  those  of  the  Malone  Stone  Company 

which  have  been  worked  for  twenty  years.     This  company  has  sixty  acres, 

ten  of  which  have  been  developed.     They. also  own  the  right  of  wa\  of  the 

Ruclid  railroad  company  whicli  connects  the  quarries  with  the  trunk  line 
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roads  five  miles  distant.     This  railroad  is  leased  by  the  Malone  Stone  Com- 
pany to  the  "Nickel  Plate"  road.     The  stripping  is  about  twenty  feet.  parMy 

through  rock  for 
which  a  market 
is  found  at  Cleve- 
land in  street  ini- 
provenients. 

Over  twenty 
feet  of  good  rock 
is  found  beneath 
the  stripping, 
and  to  quarry  and 
saw  it  requires 
the  services  of 
[o<D  men,  one 
chauneler,  three 
.steam  drills,  six 
MAi/>NF.  STONE  coMPANv,  Kuct.n>  iJisTRicT,  dcrficks   and  six 

gangs  of  saws.     A  market  for  it  is  found  as  far  east  as  Ko.ston.  west  to  Ne- 
braska and  south  to  Charleston,  S.  C,  which  explains  more  satisfactorily  the 
l^ood  qualities  it  possesses  than  any  other  statement  that  can  be  made. 

Just  over  the  hill  to  the  east  of  the  Malone  Stone  Company,  are  the  pos- 
sessions of  the  Forest  City  Stone  Company,  comprising  forty  acre.s.  a  por- 
tion of  which  have  been  worked  for  twenty-two  years.  Good  stone  is  found 
here  to  a  deptli  of  sixteen  feet  and  seventy-five  employes  are  busily  engaged 
in  quarrying  it.  using  a  channclcr.  three  drills  and  six  derricks.  This  con- 
cern has  also  a 
steam  sawing 
plant  here  with 
six  gangs  seven 
feet  six  inches  in 
.size.  enabling 
them  to  .saw  a 
block  fifteen  feet 
in  length  and 
eight  feet,  six 
inches  high. 

Adjoiinng  the 
possessions  of 
this  company  are 
those  of  Max- 
well, Rolf   &   Co.,  yUAKRV  OF   UiRl  ST  cnv  STONK  CO.,   ELCMD  mSTBICT. 
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CANAL  lo  cut  the  isthmus  which  unites  North  and 
South  America  is  one  of  the  prime  commercial 
necessities  of  the  age.  Europe  has  led  the  way 
with  the  Suez  canal,  which  saves  a  detour  of  thous- 
ands of  miles  around  the  Cape  of  Good  Hope. 
Strange  it  is  that  the  great  man  who  accomplished 
so  easily  the  Suez  scheme  overlooked  the  opportu- 
nities which  nature  furnishes  in  Nicaragua,  where  a 
large  lake  and  a  navigable  river  almost  traverse  the 
isthmus,  leaving  to  man  little  more  than  to  construct  an  inlet  on  one  side 
and  an  outlet  on  the  other. 

That  the  leaders  of  our  great  political  parties  have  each  declared  in  their 
respective  platforms  in  favor  of  the  Nicaragua  canal,  reflects  the  growing 
public  sense  of  the  wide  results  of  the  undertaking.  It  would  indeed  be 
surprising  if,  at  this  day,  such  a  feeling  did  not  possess  the  American  mind. 
Intent  as  we  are  on  internal  improvements,  expansion  is  bound  to  be  a 
dominant  idea.  Vastness  of  territory'  and  resources,  increase  of  population 
and  phenomenal  progress,  with  the  splendid  opportunities  offered  for  trade 
with  other  countries,  encourage  the  tendency,  which  is  strengthened  by 
everything  done.  Our  river  and  harbor  improvements  are  not  merely  local 
benefits,  but  so  many  .steps  toward  a  world-wide  commerce.  Our  new  navy 
is  being  built,  not  for  menace,  but  for  the  protection  of  interests  by  land 
and  sea,  which  are  constantly  growing.  Our  world's  fair  has  an  ititerua- 
tional  bearing,  and  all  around  are  signs  of  an  increasing  self-consciousness 
and  realization  of  the  part  the  United  States  is  destiiied  to  play,  not  only 
within  its  own  coufiues  but  in  every  direction.  As  a  means  of  lifting  our 
countrj-  to  its  proper  place,  commercial  and  political,  before  the  world,  no 
measure  can  possibly  be  taken  equaling  in  importance  the  Nicaragua  canal. 
It  is  proposed  in  this  notice,  without  excess  of  detail,  to  present  as  clearly 
and  fully  as  may  be,  the  leading  facts  which  make  the  Nicaragua  canal 
^scheme  a  subject  of  unique  importance  to  this  country,  as  likewise,  more  or 
less,  to  the  whole  world.  It  is  hoped  that  the  description,  by  supplying 
Ijeographical  facts  fascinating  in  themselves,  will   further  help  to  enlist   the 


•mustnitlons  and  text  by  caiiriety  of  "The  South"  PubttKfain|rCo^  New  Votk,  and  NicAmrna  Canal 
Conatructlou  Com|>any, 

E — Stone.  5^9 


53" 


THE  NICARAGUA  CANAL. 


intelligenl  interest  of  the  people  generally   'n\   favor   of  so  niagtiifi'  r-nt   .-» 
project. 

As  every  one  knows,  the  great  coiiliiR-nts  of  North  and  Sonth  America 
are  united  by  a  slender  filament  that,  in  ilJ^  narrowest  point  islbut  fifty  miles 
across.  This  puny  barrier  is  at  present  as  great  an  obstruction  as  tliough 
its  breadth  equaled  the  whole  distance  across  the  United  States.  Thus  a 
vessel  bound  from  New  York  to  San  Francisco  must  make  the  tedious  and 
dangerous  voyage  around  Cape  Horn,  amounting  to  nearly  i6,oco  miles,  or 
if  a  full  powered  steamship,  she  nai}j;hl  possible  save  some  a.CKso  miles  by 
going  through  the  tortuous  Magellan  Strait.  Were  the  isthmus  pierced  by 
a  canal,  the  whole  route  might  easily  come  within  5.0CO  miles,  with  a  cor- 
responding reduction  in  tiuje  and  expenses  of  voyage.  For  the  Gulf  ports 
of  New  Orleans,  Mobile  and  Galveston,  in  trading  with  San  Francisco  and 
the  countries  south,  the  advantages  would  be  far  greater. 

But  not  only  would  the  trade  of  this  country  profit  immensely  by  the 
canal,  but  commerce  with  Europe  would  be  facilitated  in  an  almost  equal 
degree.  The  length  of  route  to  or  from  San  Francisco  around  Cape  Horn 
is  practically  the  same  for  Liverpool  as  for  New  York,  owing  to  the  far  east- 
ward trend  of  the  South  American  coast,  which  obliges  vessels  from  Ameri- 
can ports  to  take  a  mid-ocean  course.  For  this  reason  the  nautical  distances 
from  Sail  Francisco  to  New  York  and  to  Liverpool  are  practically  the  same, 
the  voyage  being  an  average  of  120  dajs.  lij'  the  canal  the  voyage  would. 
be  but  half  of  this  to  Liverpool  and  still  less  to  New  York;  the  latter, 
besides  having  the  advantage  of  the  shortened  route,  being  this  side  of  the 
Atlantic,  and  thus,  for  trading  purpo.ses,  beyond  all  foreign  competition. 
For  some  time,  dating  from  the  djscovery  of  this  country,  it  was  thought 
that  there  must  be  a  channel  through  the  isthmus,  connecting  the  two^ 
oceans.  None  having  been  found,  the  next  idea  was  to  make  an  artificial 
route.  As  long  ago  as  1550,  Antonio  Galvao  indicated  a  way  via  the  San 
Juan  river  and  Lake  Nicaragua,  as  the  most  feasible.  Nothing  practical  was 
done  until  recent  years,  when  great  enterprises  were  set  on  foot.  The  first 
to  be  named  was  that  of  Captain  Kads,  a  very  able  eugiueer,  whose  opening^ 
of  the  Mississippi  to  deep  sea  vessels  gave  him  a  national  reputation,  He 
proposed  to  construct  a  railway  across  the  Sou  I  hern  extremity  of  Mexico^ 
by  which  ships  might  be  hauled  bodily  from  the  Atlantic  to  the  Gulf  oC 
Tehanntepec,  on  the  Pacific.  The  idea  lacked  support,  and  died  with  the 
man.  Ferdinand  I)eLes.seps,  the  engineer  who.se  recent  failure  should  not 
detract  from  his  fame  in  making  Africa  an  i.sland  by  the  construction  of  the 
Suez  canal,  performed  one  of  the  most  wonderful  feats  of  piodem  times. 
Flushed  with  sticcess,  and  realizing  the  transcendent  importance  of  what 
he  attempted,  he  tried  in  the  Western  world  a  similar  experiment,  to  pierce 
the  isthmus  at  its  narrowest   point.     Hundreds   of  millions  of  dollars  were: 
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expended,  atul  thousands  of  lives  were  lost,  hut.  after  alL  his  work  is  practi- 
cally dead. 

The  writer  is  forcibly  reminded,  in  this  connection,  of  a  notable  remark 
of  Ralph  Waldo  Emerson  in  one  of  his  essays,  contrasting  the  work  of  the 
engineers  Brunei  and  Stevenson.  The  one  drove  a  straight  line  through 
everything,  the  other  "followed  the  river."  This  is  precisely  the  difference 
between  the  abortive  work  of  DeLesseps  and  that  of  the  Nicaragua  Canal 
Construction  Company.  De  Lesseps  attempted  to  drive  his  straight  line 
through  the  isthmus;  the  company's  engineers  are  taking  nature's  hints, 
and  availing  theniiselves  of  the  aid  she  furnishes,  first  by  a  river  and  then  by 
a  great  lake  to  reduce  excavation  lo  the  minimum,  and  corroborate  the  idea 
of  the  Spaniard,  uttered  more  than  three  centuries  ago.  Were  all  things 
equal  it  would  matter  little  where  the  isthmus  was  divided,  except  that  the 
further  north  tlit  di\isiou  is  made  the  better  for  the  United  States.  If 
nature  has  not  furnished  a  route  by  which  the  ships  of  America  and  Europe 
can  sweep  across  the  ocean  to  China,  Java  or  Australia,  witliout  going  around 
the  Horn,  she  has  given  at  one  point  a  blending  of  conditions  which  asks 
oiily  a  little  of  man's  energy  to  break  the  barrier. 

Nicaragua,  one  of  the  five  states  of  Central  America,  lies  between  Hon- 
duras and  Salvador  on  the  North,  atid  Costa  Rica  on  the  South.  For  pres- 
ent purposes  its  principal  feature  may  be  stated  to  be  a  great  lake,  occupying 
a  large  i>art  of  the  narrow  isthmus,  and  feeding  a  navigable  river,  the  San 
Juan,  which  flows  into  the  Atlantic;  lake  and  river  forming  natures  most 
clearly  indicated  route  for  inter-oceanic  communication.  This  is  truly  a 
woTiderful  provision,  for  while  the  lake  (fifty-six  miles  of  whicli  may  be 
used  as  a  part  of  the  canal)  finds  by  the  river  an  outlet  on  the  Atlantic  side, 
it  has  also  on  the  Pacific  side  a  natural  channel  which  needs  comparatively 
little  improvement. 

Greytown,  fronting  on  the  Caribbean  sea  is  the  point  of  entry  from  the 
Atlantic.  The  distance  across  to  Brito.  the  chosen  outlet  on  the  Pacific,  is 
170  miles,  but  of  this  the  bulk  is  free  navigation  l)y  the  San  Juan  river  and 
Lake  Nicaragua,  so  that  the  work  of  canal  excavation  is  reduced  to  a  bare 
twenty-seven  miles.  The  Nicaragua  lake,  a  veritable  inland  sea,  joo  miles 
in  length  and  50  miles  wide,  with  its  river  outlet  to  the  Atlantic,  is  the  great 
factor  that  makes  the  problem  so  easy.  There  are,  however,  .some  difficul- 
ties to  be  met  besides  the  excavation  of  the  twenty-seven  miles  of  canal. 
Two  or  three  rapids  in  the  San  Juan  river  will  have  to  be  overcome  l>y  rock 
blasting  and  dredging;  but  the  ri\er  is  a  wide  .stream  of  .some  30  to  130  feet 
in  depth,  able,  with  the  removal  of  the  obstnictions  named,  to  accommodate 
the  largest  seagoing  vessels  for  sixty-five  miles  of  the  route. 

It  is  evident  that  the  main  work  of  llie  company  is  at  the  points  of  entry 
and  exit.     On  ilic  .-Vtlantic  side  the  San  Juan  river,  near  its  mouth,  follows  a 
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devious  course,  and  it  has  been  decided  lo  abridge  lliis  route  Hv^^traignl 
cut  of  twenty-five  miles  to  a  point  on  the  San  Juan  named  Ochoa.  Ten 
miles  of  this  will  be  easily  made  by  dredging;  a  large  part  of  the  rest  will 
be  through  liasins  created  by  damuiiug  the  streams  which  flow  across  the 
line.  Lake  Nicaragua  has  a  level  of  i  in  feet  above  sea.  and  in  order  to 
graduate  the  difference  a  series  of  immense  locks  will  have  to  be  built, 
three  on  the  Atlantic  and  three  on  the  Pacific  side,  each  650  feet  long  and 
eighty  feet  wide,  ample  to  receive  two  vessels  of  2,500  tons  each.  These 
locks  wnll  all  be  of  solid  concrete  masonry  and  iron.  Beyond  the  third  lock 
on  the  Atlantic  side  is  one  of  the  most  difficult  parts  of  the  whole  work,  con- 
sisting of  rock  excavation  through  what  is  known  as  the  Divide,  or  the 
highest  point  in  the  isthmus.  The  cutting  is  between  two  and  three  miles 
in  length  and  averages  about  140  feet  in  depth.  The  company  has  greatly 
improved  the  harbor  at  Grcytown.  Years  ago  this  harbor  admitted  vessels 
drawing  twenty  feet  of  water,  but  gradually  it  was  filled  up  and  a  high  and 
dr>'  sand  bar  stretched  across  the  entrance.  To  open  and  maintain  a  practi- 
cable way,  the  company  built  a  long  breakwater,  the  effect  of  which  was  im- 
mediate. The  bar  on  the  leeward  side  of  the  breakwater  was  quickly  breached 
by  the  sea.  and  a  channel  was  opened  which  gradually  deepened  until  in  a 
few  months  a  passage  was  made  from  the  ocean  to  the  harbor,  admitting 
vessels  of  twelve  feet  draft.  There  is  no  serious  engineering  difficulty  in 
maintaining  a  harbor  at  Greytowu  for  all  the  ships  that  may  hereafter  take 
the  Nicaragua  route.  At  Ochoa  the  canal  joins  the  San  Juan  river,  and 
from  that  point  to  Lake  Nicaragua,  a  distance  of  sixty-four  miles,  there  is 
free  scope  for  the  largest  steamers  to  pass  each  other  without  danger.  The 
river  enters  Lake  Nicaragua  at  Fort  San  Carlos.  Some  dredging  in  soft  mud 
will  be  required  at  the  lake's  border,  to  get  the  required  depth,  which  done, 
there  is  clear  sailing  across  the  lake  for  another  fifty-sLx  miles.  At  the 
further  end  of  the  lake  seventeen  miles  of  land  must  l>e  cro.s.sed  to  reach  the 
Pacific.  A  cut  of  live  miles  of  lowland  will  have  lo  be  made  to  reach  a  body 
of  deep  water  known  as  the  Tola  Basin.  He>ond  the  basin  will  be  three 
locks,  bringing  the  level  of  the  canal  down  to  that  of  the  Pacific  ocean. 
Some  work  will  have  to  be  done  in  making  a  harbor  at  Brito,  and  a  break- 
water similar  to  that  atGreytovvn  has  already  been  constructed. 

The  most  competent  engineers  recognize  the  work  as  one  of  plain  sailing. 
There  are  no  great  problems  to  be  solved.  As  Mr.  George  W.  Davisj  the 
general  manager,  observes,  "It  comes  down  to  a  certain  number  of  yards  of 
rock  to  be  excavated,  a  certain  amount  of  earth  to  be  removed,  locks  to  be 
built,  dams  to  be  constructed  and  harbors  to  be  created ;  in  short,  there  are 
no  physical  or  engineering  difficulties  whatever  in  the  way."  There  is  no 
experiment  in  the  construction  or  operation  of  the  locks.  The  United 
States  government  built  the  first  great  lock  in  the  world,  at  Sault  Ste.  Marie, 
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aud  the  success  of  this  work  has  induced  tlie  building  uf  similar  locks  in 
other  parts,  as  notably  in  Holland  and  (jermany. 

The  canal  will  allow  a  ship  to  pass  from  ocean  to  ocean  in  28  hours. 
The  total  cost  of  the  work,  including  everthing'  is  placed  at  $too,ooo,ooo, 
but  this  is  considered  within  the  mark,  though  it  is  only  about  the  cost 
of  the  Suez  canal ;  the  tiuie  occupied  in  construction  has  been  estimated 
at  six  years. 

The  Nicaragua  Canal  Construction  Company  has  already  done  a  great 
deal  of  work  in  furtherance  of  the  enterprise.  First,  surxeys  were  made 
which  had  to  be  approved  by  the  Nicaragua  government,  which  has  all 
along,  since  1H25,  desired  the  cooperation  of  the  United  States  in  the  scheme. 
The  Nicaragua  government  in  1S.H7  made  a  concession  of  the  right  to  build 
a  canal  to  citizens  of  the  United  States.  Under  this  concession  the  present 
company  is  operating.  In  October,  1889,  the  real  constructive  work  began. 
After  providing  permanent  quarters,  as  wharves,  storehouses,  etc.,  the  com- 
pany began  by  improving  the  barber  of  San  Juan,  or  Greytown,  The 
chief  work  is  a  breakwater  for  the  protection  of  the  entrance.  This  has 
been  pushed  out  about  1,000  feet;  the  fdling  material  for  its  cnmpletion 
will  be  supplied  from  the  excavation  at  the  difficult  point  known  as  the 
Divide  cut.  referred  to  above.  It  has  been  mentioned  that  upon  the  con- 
struction of  the  breakwater,  the  sea  without  any  dredging  made  an  open 
channel  across  the  bar.  permitting  the  entrance  of  light-draft  seagoing  ves- 
sels, where  previously  was  a  sand  bank  three  or  four  feet  above  water. 
During  the  summer  of  i^-Sy  permanent  buildings  were  begun  an<l  construc- 
tion has  been  going  on  ever  since.  The  buildings  at  headquarters,  which  is 
in  the  vicinity  of  San  Juan,  or  Greytown.  are  all  of  a  substantial  and  im- 
portant character.  Everything  in  the  shape  of  meclianical  appliances  has 
been  provided  in  abundance.  In  1.S90  the  company  was  enabled  to  pur- 
chase the  e.xtensive  and  valuable  dredging  plant,  etc.,  which  was  used  on 
the  defunct  enterprise  of  DeLesseps.  This  consisted  of  .seven  dredges,  the 
most  powerful  ever  built,  two  fine  tug-boats,  twenty  lighters,  several 
launches,  and  a  vast  quantity  of  tools  and  material.  The  canal  line  has. 
already  been  opened  to  the  width  of  2S0  feet  and  depth  of  17  feet,  for  3,000 
feet  from  the  harbor.  The  accomplished  work  of  the  compan)'  may  be 
summarized  as  follows:  It  has  completed  all  surveys.  It  has  by  boring^ 
ascertained  perfectly  the  extent  of  the  obstacles  to  be  overcome  in  the 
canal  work  proper.  It  has  made  the  harbor  of  S.in  Juan  del  Norte,  or 
Greytown,  acce-5sib!e  for  vesst?ls  of  20  feet  draft,  and  proved  that  by  dredg- 
ing the  harbor  will  admit  the  largest  seagoing  ves.sels.  It  has  erected  all 
the  necessary  warehouses  and  other  buildings  for  its  work.  It  has  estab- 
lished telegraphic  communication  witli  New  York.  It  has  cleared  the 
canal  line  of  timber  for  2<.»  miles.     It  has  built  1 1  miles  of  railroad  to  as.sist 
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in  its  work.  It  lias  deuioii^trated  that  the  climate  is  uo  obstacle  to  its 
operations,  and  finally,  it  has  satisfied  the  Nicara^ati  government  of  the 
good  faith  ol  its  project  by  the  expenditure  of  $2,000,000  in  tlie  first  year, 
confirming  its  title  to  con  cess  iouar>-  rights  for  a  term  of  ten  years  in  which 
to  complete  the  canal  and  open  it  for  traffic, 

The  most  important  consideration,  supposing  the  canal  to  be  constructed, 
is  the  amount  of  traffic  likely  to  be  attracted  when  the  canal  is  opened. 
That  this  traffic  will  be  immense  is  best  shown  by  the  maps  which  illustrate 
the  difference  between  the  existing  routes  and  those  through  the  isthmus. 
A  canal  through  Nicaragua  will  revolutionize  the  commerce  not  only  of  the 
United  States,  but  of  the  whole  world.  For  our  own  country  the  change 
-will  be  astonishing.  The  distance  from  New  York  to  San  Francisco  will  be 
reduced  from  15.000  miles  to  5.C00.  and  to  all  North  Pacific  points  in  pro- 
portion. To  Acapulco,  in  Mexico,  the  distance,  instead  of  11,555  miles, 
will  be  reduced  to  3,045  miles.  To  Callao,  Guyaquil  and  Valparai.so,  in 
South  Anierica,  an  average  of  about  6.000  miles  will  be  cut  off.  In  traffic 
with  other  countries  we  shall  gain  similar  advantages.  In  going  from  New 
York  to  Hong  Kong  we  shall  save  over  3,000  miles,  and  still  more  in  trad- 
ing with  Australia  and  New  Zealand.  The  saving  to  Yokohama,  Japan, 
will  be  6,000  miles.  Our  South  Atlantic  and  Gulf  ports  will,  of  couise.  en- 
joy even  greater  advantages,  and  secure  for  thtmselves  a  large  share  of  this 
newly  developed  trade.  A  glance  at  the  map,  supposing  a  route  cut  through 
the  American  isthmus,  will  show  better  than  would  any  further  figures  the 
immense  advantage  to  tlie  trade  not  only  of  America  but  of  the  world  at 
large  of  this  great  and  truly  international  work- 

We  can  only  call  attention  to  some  of  the  indu.stries  which  will  find  a 
new  and  more  profitable  market  lor  their  pirducts  by  the  opening  of  the 
canal,  and  may  safely  assert  that  the  most  enthusiastic  imaginations  cannot 
exaggerate  the  extent  of  the  possibilities  of  this  new  trade,  fostered  by 
cheapened  and  quicker  methods  of  transportation. 

Coal  is  very  scarce  on  the  Pacific  coast,  and  commands  high  prices.  The 
coal  fields  of  the  South,  adjoining  the  .seaboard  on  the  Gulf,  can  ship  their 
coal  to  the  western  coa.st  of  North  and  South  America  cheaper  than  FUirope 
or  Australia  can  do  so.  The  canal  itself  will  become  a  very  large  consumer 
of  coal,  as  its  terminal  points  will  no  doubt  be  used  as  coaling  stations  for 
vessels.  Port  Said  the  coaling  point  at  Suez,  cou.sumes  1.500,000  tons  an- 
nually. It  may  be  safely  predicted  that  when  the  canal  shall  be  opened, 
the  coal  fields  of  Alabama  and  the  South  will  command  the  entire  coal 
market  of  the  Pacific  ocean. 

The  iron  industry  now  progessing  favorably  in  the  South,  yet  ham- 
pered by  want  of  suitable  markets,  will  be  quickened  into  new  life  by  liav- 
ing  at  its  doors  the  markets  of  the  Pacific, 
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The  great  staple  of  the  South,  cotton,  whose  cultivation  has  been  so  un- 
profitable of  late  years,  owing  to  excessive  production,  would  find  a  new 
tnarket  in  Japan  and  China,  where  modem  spinning  mills  have  been 
erected,  and  where,  even  under  present  onerous  conditions  of  transporta- 
tion, American  cotton  is  beginning  to  be  used  in  preference  to  the  Indian 
product.  It  may  not  be  generally  known  that  for  the  last  jthree  or  four 
years  shipnieti Is  of  raw  cotton  have  been  made  from  New  York]  to  Japan 
over  the  Canadian  Pacific  railway  and  the  English  Pacific  steamship  line 
in  steadily  increasing  amounts,  as  will  be  seen  from  the  following  table 
taken  from  the  statistics  of  imports  to  Japan  : 

■888     'H4,  J57  pounds. 

J889 95.204       " 

i8go.  2.366,009      " 

1891  - 7,072, 56J 

In  fact,  there  are  40,000,000  people  in  Japan,  and  12.000,000  in  Corea,  be- 
sides untold  millions  in  China,  who  wear  little  but  cotton,  and  we  could  se- 
cure there  a  market  for  either  our  raw  or  manufactured  product  if  the  markets 
of  those  countries  were  brought  as  near  to  us  as  they  now  are  to  European 
ports  by  the  Suez  canal ;  and  the  Nicaragua  canal  will  bring  them  much 
nearer  to  our  Southern  ports  than  the)-  are  at  present  to  their  European 
.source  of  supply. 

There  is  no  necessity  for  further  argtinienl  to  demonstrate  that  untold 
advantages  are  to  accrue  to  the  South  from  the  opening  of  the  trade  of 
the  Orient. 

The  question  has  often  been  asked,  "Will  the  Nicaragua  canal  pay  as 
a  commercial  ent«;rrprise  ?"  Probably  the  best  answer  to  this  question  is 
found  in  the  example  of  the  Suez  canal,  which  saves  a  maximum  dis- 
tance of  3.600  miles,  while  the  Nicaragua  canal  saves  as  much  as  10,000 
miles  between  the  points  on  our  own  continent,  and  not  less  than  6,000 
miles  between  Japan  and  New  York.  In  round  figures,  the  cost  of  the  Suez 
canal  was  $100,000,000,  the  estimated  cost  of  the  Nicaragua  canal.  The 
jgrowth  of  its  tonnage  and  revenue  for  a  series  of  years  is  exhibited  in  the 
following  table : 

Year. 

1870 

■875 

1880 

1885 

1890 

1891 

The  receipts  for  a  single  day  in  1H92  have  been  350,000  francs.  In  1888, 
"which  may  be  taken  as  an  average  year,  the  cost  of  maintenance  and  opera- 
tion of  the  Suez  canal  was  a  fraction  over  $1,000,000.     The  annual  net  rev- 
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3.057.42' 

7.298.524 
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12.011.452 
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enues  of  tlie  company  for  a  series  of  years  have  been  upwards  of  $12,000,- 
000,  and  for  the  present  year  they  are  estimated  at  $15,000,000. 

Interest  on  the  obligalions  and  dividends  on  the  stock  of  the  comjiany 
are  reg^ularly  paid,  and  the  quotation  for  the  J 100  shares,  par  value,  of  the 
Suez  company  on  the  Paris  Bourse  is  $560.  The  dividends  paid  ou  the 
shares  last  year  were  over  20  per  cent,  on  their  par  value. 

The  official  reports  of  the  tonnage  now  existing  which  is  tributary  to 
the  Nicaragua  canal  and  which  would  pass  through  it  within  two  years 
after  its  opening,  is  a  little  more  th.m  H.ooo.ooo  tons  per  annum.  If  only 
6.000,000  tons  per  annum  should  pass  through  the  canal  at  the  beginning, 
the  income  at  $2  per  ton,  which  is  the  charge  now  made  by  the  Suez 
canal,  would  amount  to  $12,000,000  annually.  There  can  be  no  doubt  th^t 
within  five  years  of  the  opening  of  the  canal  the  tonnage  will  be  nearer 
10,000,000  than  6,000,000.  The  cost  of  maintenance,  operation,  etc..  can 
salely  be  placed  at  an  amount  not  to  exceed  $1,000,000;  thus  an  annual 
traffic  of  6,oot^,o<x>  tons  will  show  a  net  income  of  $11,000,000,  or  5  !<  per 
cent,  on  a  capitalization  of  $200,000,000. 

The  ablest  engineers  of  the  United  Stales  and  England  have  given  it  a&j 
their  opinion  that  the  cost  of  the  canal  cannot  under  any  condition  exceed 
$100,000,000,  which  sum  includes  interest  upon  the  money  during  the 
process  of  con.struction.  It  is  believed  by  many  of  the  leading  men  en- 
gaged in  the  trausjiortation  business  that  the  opening  of  tlie  canal  will  in 
five  years  double  the  population  and  quadruple  the  exports  of  the  Paci6c 
coast. 
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CRUSHING    STRENGTH,   ELASTIC   LIMIT,  ETC.,  OF 
BRITISH  BUILDING  STONES.* 


VERY  few  systematic  tests  of  the  various  properties  of  British  buildiug- 
stoneshave  been  pubhshed  siuce  the  report  of  the  Royal  Commission 
of  1839  was  issued.  The  commission  was  appointed  to  inquire  into 
the  question  of  "the  selection  of  stone  for  building  the  new  Houses 
of  Parliament"  ;  it  issued  a  very  valuable  report  on  the  stones  then  chiefly 
in  tise,  and  the  results  of  the  experiments  they  carried  out  have  form'ed  the 
standard  of  reference  up  to  the  present  day.  It  is  a  well  known  fact,  how- 
ever, that  the  qualities  of  the  stone  from  any  particular  quarr>'  are  by  no 
means  constant.  As  many  new  quarries  have  since  been  opened,  also,  it 
seemed  that  the  time  had  come  for  a  new  series  of  experiments. 

The  author  determined  to  carry  out  tests  on  the  following  properties : 
Crushing  strength,  density,  absorptive  power  as  a  test  of  weathering,  and  an 
inquiry  into  the  behavior  of  stone  under  gradually  increasing  pressures  with 
a  view  to  determining  the  modulus  or  coefficient  of  elasticity. 

The  author  put  himself  in  communication  with  a  large  number  of  quarry 
owners  throughout  the  conntr>'.  with  the  object  of  obtaining  specimens,  and 
met  with  a  very  cordial  respouse.  Naturally,  only  a  selection  could  be 
made  of  all  the  quarries  now  worked,  but  he  endeavored  to  obtain  as  repre- 
sentative a  collection  as  possible.  Three  specimens  of  each  stone  were  asked 
for,  in  the  form  of  2}{  inch  cubes,  as  such  a  cube  of  the  stronger  granites 
was  the  maximum  size  which  could  be  crushed  in  a  testing  machine  of  100,- 
000  pounds  capacity. 

The  building  -lones  in  ordinary  use  may  be  classed  as  granites,  limestones, 
dolomites  and  »:andstones.  As  far  as  possible,  specimens  of  these  classes 
were  obtained  from  each  district  where  they  occur.  After  the  specimens 
were  received  they  were  allowed  to  remain  for  some  time  expo.sed  to  the  dr>% 
warm  air  of  the  laboratorj',  till  practically  all  the  natural  quarry  water  had 
been  evaporated,  and  it  was  in  this  condition  that  al!  the  measurements  and 
experiments  were  made.  The  general  plan  adopted  was.  to  test  one  of  the 
three  specimens  at  once  for  crushing  strength ;  to  use  a  second  for  density, 
absorption,  etc.,  experiments  and  then  to  crush  it ;  and  to  employ  the  third 
for  elastic  tests  before  crushing  it. 

The  crushing  tests  were  carried  out  in  4he  large  Greenwood  &  Batley  test- 
ing machine  belonging  to  the  laboratory  of  University  College.  London  ;  a 
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horizontal  machine  of  loo.ooo   pounds  capacity.     In   all  cases  the  load  was 
applied  gradually  up  to  the  maximum  point. 

The  specimens  were  carefully  prepared  at  the  quarrie.s,  so  as  to  insure 
parallelism  of  the  two  sides,  and  the  specimens  were  placed  in  the  machine 
in  such  a  way  that  the  axis  of  pressure  was  perpendicular  to  the  planes  of 
the  quarry  bedding. 

The  faces  of  the  cube  to  which  the  pressure  was  applied  (in  addition  to 
the  careful  quarr>'  preparation)  were  strickled  over  iu  the  laboratory  with  a 
thin  layer  of  plaster  of  Paris ;  when  this  was  dry.  it  was  easily  rubbed  and 
pared  lo  a  smooth  surface,  and   to  perfect  parallelism  of  the  two  pressure 

faces.  The  surfaces  thus  prepared 
were  applied  directly  to  the  steel 
faces  of  the  dies  of  the  testing  ma- 
chine, nothing  whatever  being  in- 
terposed. This  is  a  point  of  very 
considerable  importance  in  the 
Icsliiig  of  stone  and  similar  mater- 
ials, and  it  appears  to  the  author 
that  many  of  the  very  discrepant 
and  anomalous  results  so  often 
obtained  in  .such  tests  may  be  eas- 
ily explained  by  consideration  of 
the  methods  adopted  for  holding 
the  specimens  in  the  testing 
machine. 

It  has  been  a  common  practice  to  interpose  between  the  specimen 
and  the  dies  of  the  machine  sheets  of  lead  or  thin  pieces  of  soft  wood, 
with  the  idea  that  this  would  secure  a  perfectly  uniform  pressure  all 
over  the  cube,  in  consequence  of  the  softer  lead  or  wood  yielding  and  thus 
accommodating  itself  to  inequalities  in  the  pressure  from  want  of  parallel- 
ism or  roughness  iu  the  two  faces  of  the  cube.  It  is,  however,  quite  certain, 
whether  the  above  result  is  obtained  or  not,  that  the  introduction  of  the  lead 
•or  wood  very  largely  reduces  the  crushing  strength  of  the  specimen,  and 
the  reason  is  not  far  to  seek.  The  compressive  forces  produce  lateral  dilata- 
tion, and  consequently  a  tension  at  right-angles  to  the  line  of  pre.ssure ;  now 
under  the  great  pressure  necessary  the  lead  flows  laterally,  and  the  friction 
thus  caused  between  it  and  the  face  of  the  cube  sets  up  a  very  considerable 
tensile  stress  additional  to  the  one  mentioned  above,  the  result  being  that 
the  cube  is  torn  asunder  into  a  series  of  prisms  parallel  to  the  axis  of 
pre.ssure  by  this  augmented  lateral  tensile  stress,  and  the  fracture  is  quite 
unlike  the  typical  one  of  stone  or  such  material  when  cru.shed  in  the  lorm 
of  cubes.     The  author  investigated  this  point,  and  determined  the  resultant 
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loss  of  strength  in  using  such  interposed  sheet^s  of  lead,  etc..  by  a  series 
of  comparative  tests,  the  results  of  which  are  giveu  in  the  subjoined  table. 

The  enormous  reduction  of  strength,. v.ir>'ing  from  36  to  55  percent.,  is 
vcr>"  apparent,  and  the  fact  that  the  loss  is  greater  the  stronger  the  stone, 
points  very  clearly  to  its  origin,  viz.,  the  lateral  flow  of  the  lead  under  the 
great  pressure  to  which  it  was  subjected.  The  use  of  thin  pieces  of  soft 
pine  is  still  more  destructive.  Three  specimens  of  Corncockle  were  te.sted  ; 
two  with  lead  interposed  had  a  mean  strength  of  195. i  tons  per  square  foot, 
while  one  with  pine  carried  only  145.4  *^ons  before  breaking  up  into  a  num- 
ber of  prisms. 

The  author  is  therefore  of  opinion,  that,  for  the  .sake  of  obtaining  accur- 
ate and  uniform  results,  stone  cubes  should  always  be  prepared  and  tested 
in  the  way  adopted  in  these  experiments;  in  a  few  cases  he  interposed  be- 
tween the  die  and  the  plaster  of  Paris  face  millboard  (which  is  praclk:ally 
incompressible  at  the  pressures  used),  but  it  did  no  good,  and  if  an>'thing, 
harm.  There  is  no  necessity  for  anything,  except  the  thin  layer  of  pla.ster 
of  Paris,  which,  to  all  intents  and  purposes,  becomes  part  of  the  stone  cube. 

These  interesting  results  emphasize  also  ver>*  clearly  the  effects  of  bad 
bedding  in  structures  in  reducing  the  strength  of  the  stones  used. 


INTI.UENCE  OF  INTERPOSED  LEAD  SHEETS  ON  THE  STRENGTH  OF  STONE  CUBES. 

Loss  of  slrrngth  Ay  ut^ 
Crushtmg  ifr^ngih.  <{f  lead . 

J^amt  of  Mfthod  of — — , 

tllfitt:  yo.fkhts.  bfddtHg.  Toms ptr  square  fiiot.  Tons  pit  sq.fwt.        P.c. 

Bttinie i  Lead  >i  in.  thick.  253.4  \  ,-.  ,  ,- 0 

3  Plasier  of  Paris.  4075)  ^' 

Hermand t  Lead  %  in.  thick.  i^yi,  \ 

i  Plaster  of  Paris.  393'*' 

White  Hailes.  ..  .1  Lead  ^'i  in.  thick.  298.1'!  !««  , 

a  P],-w>teV  of  Paris.  667.4)  3°9-3  55-3 

Arbroath  .,3  Lead  's  in.  thick.  331.1  \  ,  .,  « 

3  Plaster  of  Paris.  558.1;  ^^''°  ^'^'^ 

Craijrlfith ,.3  Lead  '4  in.  thick.  408.9]  , 

" 3  Plaster  of  Paris  861.9  ('  ^^^  '    ^ 

Note. — For  the  first  three  stones  the  cubes  were  all  cut  from  one  block.     This  was  not 
the  case  for  .\rbroath  or  Craigleith,  the  second  sets  being  obtained  at  Ji  Inter  date 


One  cube,  or  in  .some  cases  two  cubes,  were,  after  drying  in  the  laboratory, 
tested  at  once  to  destruction.  These  may  be  recognized  in  the  appended 
tables,  in  which  all  the  results  are  given,  by  the  absence  of  any  figures  in 
the  columns  for  the  other  tests.  It  so  happened  that  the  fir.st  stones  tested 
were  Bath  and  other  oolitic  limestones,  and  the  author  found  that  there  was 
apparently  some  reduction  of  strength  caused  by  the  immersion  in  water 
and  subsequent  redrying;  he,  therefore,  as  far  as  this  claas  of  stones  was 
concerned,  abandoned  this  plan,  and  tested  two  samples  of  each  set  at  once 
to  destructioti,  reserving  the  third  as  before  for  ela.stic  work.  For  the  ab- 
sorption tests  two  other  cubes  of  each  stone  were  obtained  from  the  quarries 
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and  eventually  crushed,  No  such  effect  was  found  in  the  case  of  the  sand- 
stones, dolomites,  or  granites,  and  with  them,  therefore,  the  original  plan 
was  adhered  to.  Whether  there  really  was  a  loss  of  strength  is  not  quite 
certain  ;  the  curv^es  in  Fig.  i  show  graphically  the  strengths  of  the  two 
series  of  Bath  stones,  and  it  will  be    noticed  that  the  curve  indicating  the 
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FIG.  2B.      PORTLAND  STONS. 
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FIG.  5B.      HAM  HILL,  STONE. 


crushing-loads  for  the  immersed  and  redried  cubes  does  show  a  distinct 
tendency  to  fall  below  the  one  for  the  series  which  was  not  placed  in  water ; 
Fig.  I  also  shows  by  another  curve  the  relative  absorptions  of  the  different 
stones. 

In  general,  there  was  no  preliminar>'  cracking  noticeable.  Most  of  the 
stones  gave  way  quite  suddenly  and  the  type  of  fracture  was  that  shown  in 
Figs.  2  and  3,  which  are  photo-zincographic  reproductions  of  fractured  cubes^ 
Let  a  cube  or  other  solid  be  subjected  to  direct  compressive  forces,  and  on 
any  plane  section  inclined  to  the  axis  of  pressure;  there  will  be  on  this  plane 
a  normal  cuuiponent  aud  a  tangeutial  component  of  the  axial  pressure. 
The  latter  will  tend  to  produce  shearing  strain  on  this  plane,  and  were  it  the 
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only  internal  force  present  it  can  easily  be  proved  that  it  would  reach  its 
maximum  vahte  on  planes  inclined  at  45"  to  the  axis ;  but  there  can  be  no 
doubt  that  the  normal  component  interferes  with  this  by  producing  a  resist- 
ance to  the  rubbing  of  the  two  surfaces  over  one  another  in  the  act  of 
shearing.  The  plan  at  which  sliear  does  take  place  is  therefore  often  not 
inclined  at  45°  to  the  axis;  furthermore,  the  lateral  dilatation  before  men- 
tioned effects  the  result,  causing  the  sides  often  to  break  oflF  into  prisms. 

Were  the  maximum  shear  to  occur  on  planes  at  45°  to  the  axis  then  the 
cube  would  tend  to  break  up  iuto  six  pyramids  with  their  apices  at  the 
center.  Generally  the  two  corresponding  to  the  top  and  bottom  faces  (i.  e.. 
the  ones  in  contact  with  the  dies)  remained  intact,  and  could  be  removed 
from  the  machine;  but  the  others  usually  crumbled  into  irregular  pieces  or 
dust.  In  .several  ca.ses,  however — notably  the  oolites — the  .side  pyramids 
also  remained  unbroken,  the  fracture  being  quite  perfect. 

In  the  tables,  the  stones  are  grouped  under  the  four  heads  of  sandstones, 
dolomites,  limestones,  and  granites,  and  also  largely  in  districts.  It  will  be 
seen  that  the  figures  for  cmshing-loads  are  very  closely  concordant,  and 
largely  they  speak  for  themselves.  The  mean  crushing-strength  for  each 
class  may,  however,  be  useful.     It  was  as  follows  : 

MBAN  OV  CRUSHING  STRKNC.TH. 

Totts  Ponnds 

VatUUt*.  Samples,  ^fr  square Jett.  fx-r  stjuarr  tnck. 

Orinites tj  49  ,             1,122.2  17.500 

Oolilei!*        .      18  57  '                141. 3  2.200 

Sandstone* 25  88                            489  *  7.620 

Dolomites 4  16                             500.5  7,8oo 

'This  mean  does  not  include  liuiestoues  which  are  not  oolitic,  and  does  not  include 
the  immersed  and  redried  oolites. 


As  a  rule,  the  results  are  higher  than  in  the  older  experiments,  and  agree 
better  with  each  other.  In  the  case  of  Bath  sloues,  two  means  have  been 
given  .  the  one  in  lirackets  is  for  the  cubes  of  each  set,  which  were  not  im- 
mersed in  water,  while  the  other  includes  them  all.  Every  test  which  was 
made  is  included  in  the  tables. 

For  density  test  each  cube  was  accurately  mea.sured  to  obtain  its  exact 
cubical  contents,  and  carefully  weighed :  then  this  weight  was  compared 
with  the  known  weight  of  an  equal  volume  of  water  at  the  standard  tem- 
perature. The  very  close  agreement  of  the  results  where  two  or  more  cubes 
of  one  kind  of  stone  were  tested  is  sufficient  proof  of  the  carefulness  and 
accuracy  of  these  results.  In  the  ca.se  of  the  granites,  since  the  absorption 
oC  water  is  exceedingly  small,  the  specific  gravity  of  density  was  also 
determined  by  weighing  the  cube  in  the  air,  and  then  in  water;  this  method 
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before  beginning  these  tests,  and  they  were  allowed  to  again  dry-  before 
crushing  them.  The  water  used  for  a  few  of  the  earlier  specimens  was 
drawn  from  the  college  service-supply,  but  for  all  the  others,  pure  distilled 
water  was  used. 

That  there  was  some  dissolving  action  going  on  in  the  ca.se  of  the  oolites 
was  shown  by  the  condition  of  the  water  in  the  vessels  after  the  .stones 
were  removed.  It  wa.s  slightly  cloudy,  and  there  was  a  distinct  sediment. 
This  is  quite  sufficient,  probably,  to  account  for  any  apparent  lo.ss  of  strength. 

Of  course,  to  be  at  all  comparative,  absorption  tests  mii.st  be  made  on 
cubes  of  the  same  size,  so  that  the  surfaces  exposed  to  the  water  may  bear 
the  same  relation  to  the  volume  of  the  cube.  It  is,  therefore,  not  easy  to 
compare  one  set  of  observations  with  another :  in  this  ca.se  they  are  strictly 
comparable,  as  all  the  cubes  were  of  the  same  size,  and  treated  in  precisely 
similar  fashion.  The  relative  amounts  of  absorbed  water  must  be  a  very 
good  guide  to  the  relative  weathering  power  of  stones,  since  it  shows  to 
what  extent  deleterious  agents  in  rain  water  and  fogs  will  penetrate  the 
stone,  and,  furthermore,  a  freely  ab-sorbent  stone  must  be  ver>' liable  to  the 
destructive  action  of  frost.  Summarizing  again,  in  order  of  ab.sorption, 
oolites  (average  of  27  samples),  absorb  8.06  per  cent,  of  their  dry  weight ; 
dolomites  (average  of  4  samples},  5.43  per  cent.;  sandstones  (average  of  31S 
samples),  4.6H  per  cent.;  granites  (14  samples),  0.27  per  cent. 

Fig.  1  shows  diagram matically  for  Bath  stones  the  relation  between  ab- 
sorption and  strength  to  resist  crushing,  and  also  the  apparent  resultant  loss 
of  strength.  There  are  two  sets  of  cubes  of  Westwood  Ground,  one  set 
having  been  treated  by  Mr.  Kessler's  process  for  hardening  and  presen,Hng 
calcareous  stones.  The  effect  of  its  application  seems  to  be  a  slight  reduc- 
tion in  strength,  with  also  a  slight  lowering  in  the  quantity  of  water  ab- 
sorbed. The  process  is  largely  used  in  France,  and  seems  to  be  ver>'  suc- 
cessful iti  reducing  and  checking  decay  of  oolite  and  other  limestones. 

It  is  a  matter  of  extreme  difficulty  to  obtain  coefficients  of  elasticity  for 
stone.  The  specimens  operated  on  are  neces.sarily  small,  and  the  quantities 
to  be  measured  ver>'  minute.  It  is  a  difficult  enough  matter  to  obtain  thor- 
oughly trustworthy  results  when  dealing  with  iron  and  .steel,  the  specimens 
of  which  can  be  made  in  lengths  of  10  inches  and  upward ;  when  dealing 
with  only  2  '2  inch  cubes,  it  becomes  impossible  to  use  any  ordinary  strain- 
measuring  apparatus.  The  author,  therefore,  requested  his  assi.stant.  Mr. 
A.  G.  Ashcroft,  Assoc.  M.  Inst.  C.  E.,  to  undertake  the  devising  of  a  meas- 
uring gear,  for  use  with  these  small  cubes,  capable  of  magnifying  about 
2.500  limes.  The  essentials  were,  the  gear  nmst  be  very  .sensitive  and  free 
from  all  inertia  and  resultant  backlash.  After  several  trials,  the  apparatus 
shown  in  Fig.  4  was  elaborated,  and  was  finally  u.sed  in  all  these  te.sts. 

The  principle  on  which  the  gear  is  arranged  is  to  obtain  the  needful  mag- 


S5» 


7SH/N(;  STRENGTH,  FJ.ASTIC  I.TMTT,  ETC. 


nification  by   a  system   of  levers,  that  is,  by   mechanical  exaggeration,  and] 
not  by  optical  means.     A  brass  frame,  a.  embraces  the  cube,  and  is  attached 
to  it  at  the  top  and  l>ottom  by  two  pairs  of  set  screws ;  the  centers  of  these 
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SANDSTONE. 
I  A.  First  test. 
\  \\.  Second  test. 
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FIG.  7.      SANUSTO.Nii. 

T  •    u.  irr    n    1      '  A.  First  lest. 
1202,  Lightchffe  Bed,    ^  ^  ^^^^^^  ^^^^ 

Plane  of  pressure  parallel  to  bedding. 

-t  ■   \.i  \  it    ry    \      '  A.  First  teat. 
1 102.  LightchtTe  Bed.    ^  g  j,^^^,, ^  ^^^^ 

Plane  of  preasure  perpendicular  to 
bedduiK- 
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FIG.  6.      SANUSTONK. 
U98.DarIeyTop..    .(^Pj-V^^^^^^^^^^ 

.200,BramleyFaIl...jA.^-J„^n^^, 

(  A.  First  test 
\  B.  Second  test. 
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KIG.  8.      UOLOMITES. 

1061 ,  While  Mwusfield  . .  \  ft'  Jl^Vf^^ 

'  I  C  Tmrd  test 

.062,  Red  Mansfield {  ^;  |?,^{,  \?^, 

1065,  Brown  Weather  Bed... 

1 1  iSjYellowMagnessianLime- 
stotie. 


test. 
(  A.  First  test, 
k  C.  Third  tc&l. 

.\.  First  test_ 


pairs  are  exactly  i  '^  inches  apart ;  this  form.s  the  length  on  which  the  coni- 
pre.ssions  are  nteasured.     The  brass  frame  as  is  made  in  two  pieces,  each 
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two  halves  of  a  ;  on  the  end  of  this  cross  frame,  close  to  the  piece  e.  is 
another  center  dot.  Any  compression  of  the  stone  cube  will  cause  the 
cross  frame  to  move  relatively  to  the  arm  c,  and  the  distance  apart  of  the 
two  "Emery"  springs  being  o..^  inches,  while  the  horizontal  length  of  c  is 
7  inches,  there  is  a  resultant  exaggeration  of  the  cube's  compression,  at 
the  center  dots,  of  about  23-fold.  Resting  by  means  of  needles  in  the  two 
center  dots  is  a  pointer  h,  whose  length  is  100  times  the  distance  between 
the  two  needles ;  the  end  of  the  pointer  as  it  moves  over  the  scale  has, 
therefore,  a  motion  100  times  as  great  as  that  of  the  center  dots  relatively 
to  one  another,  or  magnifies  between  2,300  and  2,400  times  the  compression 
of  the  cube.  By  the  system  of  springs  used  throughout  in  the  construc- 
tion, and  tile  lightness  of  all  the  parts,  the  author  believes  that  all  back- 
lash has  been  eliminated,  and  the  gear  is  extremely  sensitive  ;  it  also  accom- 
modates itself  to  any  ineqnahtiesin  the  pressure.  The  actual  magnification 
was  determined  by  testing  it  against  ttie  laboratory  standard  gear  on  a  piece 
of  cast  iron  prepared  for  the  purpo.se.  It  proved  to  be  2,358  times.  This 
calibration  gave  also  an  opportunity  of  testing  its  delicacy  and  accuracy 
before  using  it  with  the  stone  cubes. 

The  method  of  carr>'ing  out  the  tests  was  as  follows  :  A  load  was  applied 
sufficient  to  keep  the  specimen  with  the  gear  attached  in  its  position  in  the 
machine  between  the  ties,  and  the  corresponding  scale  reading  was  taken  as 
zero ;  this  load  varied  from  250  pounds  to  1 .000  pounds  per  square  inch. 
This  plan  was  adopted  to  prevent  any  possibility  of  derangement  of  the 
gear  by  shocks,  in  putting  on  and  off  the  load,  such  as  niight  occur  if  the 
pressure  had  been  entirely  removed,  and  it  was  easy  to  let  back  the  load  to 
these  amounts  when  taking  .sets.  The  loads  were  then  increased  gradually 
by  250  pounds.  500  pounds,  or  1,000  pounds  per  square  inch,  at  a  time, 
according  to  the  strength  of  the  stone,  and  each  time  readings  of  the  j)osi- 
tion  of  the  pointer  on  the  scale  taken,  till  the  higkest  load  it  was  desired  to 
apply  was  reached  ;  the  load  was  then  let  back  to  the  starting  lead,  and  the 
permanent  set  measured.  A  fresh  set  of  obser\'ations  was  then  made  with 
this  new  zero,  the  same  method  of  procedure  being  followed.  In  a  few 
cases  still  further  series  of  readings  were  made :  but  as  in  most  cases,  the 
additional  permanent  set  produced  by  the  second  application  of  the  load 
was  extremely  small,  these  additional  series  were  not  made  unless  something 
anomalous  had  occured. 

The  results  are  given  in  columns  8,  9  and  10.  The  coefficient  again  illus- 
trates the  effect  of  the  more  compact  arrangement  due  to  the  natural  cr\-s- 
talliue  character,  The  mean  for  the  limestones  (omitting  1,059),  are  133,530 
and  150,750  tons  per  square  foot;  they  are  thus  for  the  first  test  of  nearly 
the  same  value  as  tho.se  for  the  .sandstones  in  the  state  of  ease. 

The  granites  are  illustrated  in  Fig.  11.     The  range  of  stress  is,  of  course 


White  Pleaii 

Arbroath 

Anchinlee 

Craigleith 

White  Hailes 

Dean  Forest 

Giitclnwbri<lge 

Blue  Hatles 459-7 

Bimiie 569.1 

Hermaitd.         457-4 

Howley  Park 466.7 

WTiite  Grinshill.  ao9<3 

Darley  Top   516.7 

Hercules  Ridge 
Braniley  Fall. 
Ack  worth 
Robin  Hood 
Aspatria 


Lightciiffe 1020.5 


White  Manstiebl         461.7 

Red  Mansfield    591-9 

Yellow niagnefti an  limestone.  577.4 
Anston . .  30'-9 


Ancaster 55''6 

Portland  base  bed 387.0 

146.8 

Portland  white  bed    204.7 

*Cetlon 101.7 

Limestone  (crystalline) . .  956.3 

Corsham  Down   ^09.5 

94-5 

FarleiKh  Hown 62.5 

Monks  Park '39-6 

Box  ground  .    .    97.5 

Cooinbe  Down       .  117.7 

Corugrit 134.5 


'563 
137.6 
1245 
132-3 
127.9 

«74-7 
131.6 
137.6 
120.5 
«36-7 
127.9 
128.6 
«33-6 
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Stoke  ground 90  o  1 26.3 

Winsley  ground  ..... ...   100.7  i3'-9 

Westwood  ground i  lo.a  li^-S 

Weslwood  ground  (flated)...    1115  132.3 

106.9  

Doulting  fine  beds m.6  1250 

«03  9  

Doulttng  Chelynch  beds 180.8  150.4 


Ham    Hill, 166.3 

Ancaster  freestone  184.0 


136.0 
1404 

GRANITES. 


West  of  Enj^laixl  Penrhyn.. .  J060.2  165.4 

Cornish  Grev         .      .    ,.   955.9  161.7 

Aberdeenshire.  '234-3  162.9 

Corennie '3'8.3  159.1 

Aberdeenshire  Cove 987.  r  169. 1 

Aberdeenshire  Ketnnay.         10885  '64.1 

1211. 1  161.0 

Aberdeenshire  Craigton.      . .  1282.0  ..... 

Aberdeenshire  I'eterhead.. .  .  1207.7  158.5 

Aberdeens^hire  Dyce 1 105.8  165.4 

Aberdeenshire  Hill  of  Fare. .  1 360.3  160.4 

...-•  1579 

Aberdeenshire  Sclattie        .       850.5  i5i.o 

Aberdeenshire  Persley  grey.  942.8  162.3 

Aberdeenshire  Rubislaw. . . .  1098.S  163.7 

(a) 1289.7  

Ben  Cruachan , .  876.9  171.6 


627 


0.19 


164,000 

164,000 

62,^00 


97.580 

357.600(e) 

140,600 
1 20, 100(b) 


463.500 
533.600 


644.000 
587,600 

381.000 
266.000 
522,300 
445,000 


128,900 

I2t,000 

379,ouo 

164,500 
130,500 

538,300 
540,700 


657,000 
621,400 

460400 
321,700 

525,200 


Note. — I  ton  (of  2, 240 pounds  per  square  foot.)  —  15.56  pounds  per  square  inch  whence 
«  modulus  of  ioo,<x»  tons  per  square  foot ^  1,556,000  pounds  per  .square  inch. 

(aj  Obtained  from  rock  177  feet  beneath  the  surface,  (b)  Second  application  of  load. 
(d)  Third  application  of  load  (e)  Sixth  application  of  load,  (f )  .\nother  sample 
showing  almost  identical  qualities  otherwise,  had  a  ooefficienl  of  only  127,800  tons  on 
reappHcation  of  load.     Result  of  first  application  not  recorded. 


much  greater,  but  they  also  exhibit  the  above  characteristics.  Much  less 
set  was  produced  b}'  the  first  loading:  this  is  seen  by  the  closer  approxima- 
tion of  the  two  values  of  the  coefficient  of  elasticity.  The  value  of  the 
coefficient  is  for  the  first  le.st  479,000,  and  for  the  other  test  522,100  tons  per 
.square  foot,  or  in  pounds  per  square  inch.  7,450,000  and  8.121,000,  respec- 
tively, about  a  quarter  of  the  corresponding  values  for  steel. 

The  author  believes  the.se  figures  will  be  of  considerable  interest  and  ini- 
porlauce  when  the  design  of  structures  is  being  dealt  with,  where  great 
weights  have  to  be  carried  on  foundations  or  by  piers  and  columns,  and  as 
also  affording  data  for  calculating  the  stresses  thrown  upon  masses  of 
masotiry  by  expansion  and  contraction  due  to  changes  of  temperature.  It 
had  originally  been  intended  to  also  deal  with  these  constants  by  means  of 
transverse  tests,  and  to  extend  the  inquiry'  into  the  transverse  strength  of 
some  of  the  leading  stones.  Pressure  of  work  has  necessitated  the  post- 
ponement of  this  and  a  few  other  points,  but  it  is  proposed  to  undertake 
the  inquir>'   very    shortly.     Enough   has  been   done   to  show  the   value, 
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necessity,  and  importance  of  systematic  tests  of  stone  when  being  tised  in 
large  works.  Engineers,  who  would  never  dream  of  employing  iron  and 
steel  without  careful  tests,  accept  large  quantities  of  stone  without  any  form 
of  test,  trusting  merely  to  a  casual  examination.  Although  stone  is  not 
subject  to  the  imperfections  and  carelessness  of  manufacturing  processes, 
still,  like  all  natural  substances  it  varies  greatly  in  quality,  and  hence  the 
need  of  tests  is  just  as  great  as  in  the  case  of  manufactured  articles. 

The  preceding  table  is  very  considerably  abridged  from  the  table  which 
concludes  the  paper  in  the  Proceedings  Inst.  C.  E.  in  the  following  respects : 

1.  In  omitting  all  record  of  the  laborator\' numbers. 

2.  In  omitting  all  records  of  the  separate  tests  for  crushing  load,  but 
only  giving  the  mean. 

3.  In  omitting  all  record  of  the  separate  tests  for  density,  but  only  giving 
the  average.  As  a  rule,  as  might  be  expected,  the  specimens  having  only  a 
little  greater  density  showed  a  very  marked  increase  in  crushing  strength. 
For  example,  the  eight  specimens  tested  of  Prudham  sandstone  (the  first  in 
the  table)  compared  as  follows  : 

Mean  crushing  load  :    Tons  per  square  foot. 

473-8  3038  517-3  45>-2  454-2  408.5  472.4  468.2 

Density  {for  those  stones  whose  density  was  taken): 

2.27  230  ....  2.3r  2.25 

4.  In  omitting  the  column  of  range  of  stones  in  the  elasticity  tests.  As 
the  accompanying  diagrams  show  the  stones  displayed  substantially  the  same 
laws  (though  not  the  same  coefficients  by  any  means)  as  metals  do.  The 
usual  range  of  the  sandstone,  dolomite  and  limestone  tests  were  from  32  to 
192  tons  per  square  inch,  though  .some,  lacking  sufficient  crushing  strength, 
were  only  tested  up  to  12S  tons,  or  even  64  tons.  The  first  dolomite  given 
was  tested  for  elasticity  up  to  257  tons.  The  granites  were  mostly  tested 
from  64  up  to  514  tons,  though  the  first  and  fourth  above  the  last  were  tested 
only  to  3S6  tons,  and  the  third  above  the  last  to  257  tons  only. 

It  will  be  seen  that  the  granites  have  a  very  high  modulus  of  elasticity, 
averaging  about  one-fourth  that  of  steel.  The  sandstones  were  from  15  to 
20  times  as  compressible  as  steel,  or  4  or  5  times  as  compressible  as  granite. 
The  fact  that  the  modulus  is  so  increased  after  the  first  test  is  a  curious  oue, 
never  before  observed  to  our  knowledge,  though  fairly  inferable  from  the 
behavior  of  metals. — Engineering  News. 
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"  We  have  been  much  pleased  with  Stonk  during  the  past  year,  and 
think  it  an  excellent  magazine." — M.  N.  HambUton,  Huntington,  W.  Va, 


THE  TRANSPORTATION  PROBLEM. 


THE  stone  producers  and  dealers  of  the  East  and  of  the  West  have 
some  interest  in  the  long  waterway  that  connects  the  great  lakes  with 
the  sea.  For  many  years  the  Erie  canal  has  been  a  powerful  factor 
in  the  regulation  of  rates  of  trarsportation  from  Lake  Erie  to  the 
Eastern  markets,  and  upon  its  maintenance  has  depended,  to  a  great  degree, 
the  competition  which  has  controlled  freight  rates  from  West  to  East. 

It  is  not  good  ntws  to  the  shippers  of  either  section,  that  traffic 
on  the  Erie  canal  is  in  a  serious  decline.  The  business  on  that  im- 
portant waterway  has  fallen  off  greatly  of  late,  and  this  year,  according  to 
creditable  reports  from    Buffalo,  it  is  in  a  A'nrse  condition  than  ever  before. 

It  does  not  appear  to  be  due  entirely  to  the  railroad  competition  that  the 
boatmen  have  become  discouraged.  It  would  be  cheaper  to  carry  freight  by 
water  than  by  land,  under  favorable  circumstances ;  but  it  appears  that  it  is 
now  impossible  for  the  canal  boats  to  carry  full  loads  on  account  of 
lack  of  water  in  the  canal.  One  of  the  boatmen  says  that  if  the  depth  of 
tile  water  could  be  increased  to  about  seven  feet  there  would  be  a  profit  in 
the  canal  business,  because  that  would  enable  the  boats  to  carry  larger  loads, 
and  thus  their  profits  would  be  increased.  Bui  there  seems  to  be  little  like- 
lihood that  the  canal  will  be  improved.  There  is  a  strong  feeling  in  New 
York  against  such  an  expenditure  of  money  as  this  would  require. 

Some  idea  of  the  straits  to  which  the  canal  men  are  reduced  may  be  had 
from  the  fact  that  one  of  the  oldest  boatmen  reports  that  his  expenses  for 
two  boats  on  his  last  round  trip  exceeded  his  earnings  by  $10.50.  A  few  of 
the  more  shrewd  and  successful  boatmen  have  managed  to  make  both  ends 
meet,  but  the  general  testimony  of  the  boat-owners  is  that  the  business  is 
ruinous. 

Railroads  have  generally  succeeded  in  meeting  each  other  upon  some 
scheme  of  combination,  but  the  canal  has  always  been  the  lowest  bidder  for 
freight  across  the  state  of  New  York.  If  it  should  cease  to  be  a  competitor 
of  the  railroads  there  would  be  a  speedy  rise  in  the  rate  of  transportation 
from  the  lakes  to  the  Atlantic  ocean. 

The  Western  shipper  can  do  noUiing  to  remedy  tlie  matter  unless  he 
should  have  a  chance  to  favor  the  building  of  the  proposed  ship  canal  from 
Ikiffalo  to  the  Hudson  river. 

This  project  contemplates  the  enlargement  of  the  Erie  canal  to  sufficient 

proportions  to  admit  sliips,  and  in  case  it  should  be  carried  out,  the  Acssels 
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low  carrj'ing  product  from  the  great  lake  ports  of  the  West  to  Buffalo 
would  proceed  through  to  New  York  without  losing  tinit  or  iiionej'  by  trans- 
shipment of  their  cargoes. 

There  are  some  serious  obstacles  in  the  way  of  this  project,  but  it  is  one 
of  the  possibilities  of  the  future.  The  Western  states  are  deeply  interested 
in  the  problem  of  cheap  transportation  to  the  Atlantic  ocean,  and  the  time 
may  not  be  far  distant  when  something  will  be  done  in  the  direction  of 
opening  the  way  for  the  great  ships  of  the  lakes  to  pass  through  to 
New  York  by  a  shorter  and  more  practicable  route  than  is  now  offered 
them. 


BORING  IN  AUSTRALIA. 

AN  artesian  well  of  great  capacity  is  stated  by  Indian  Engineering  to 
have  been  bored  at  Lissington  in  Australia.  At  a  depth  of  1,070  feet 
a  vein  of  water  was  reached,  when  t!ie  water  rose  with  such  force  as  to 
carry  upward  a  line  of  wooden  poles  more  than  i  ,000  feet  in  extent,  smash- 
ing them  against  the  derrick  head.  An  iH  cwt.  sinker  was  thrown  from 
the  bottom  of  the  well  entirely  out  of  the  boring,  together  with  gravel  and 
stones,  that  fell  in  a  shower  upon  the  ground.  The  water  shot  out  of  the 
well  to  a  height  of  So  feet  from  the  mouth.  It  is  estimated  that  from  five 
tf)  six  millions  gallons  is  the  daily  flow,  though,  as  yet,  actual  inea.su  re  me  nt 
has  been  impossible. — Engineering  Magazine. 


FROM  HIGH  AUTHORITY. 


The  Engraver  and  Printer,  of  Boston,  devoted  exclusixely  to  the  advance- 
ment of  artistic  effects  in  engraving  and  letter  press,  writes  us  as  follows: 
*'  We  wish  to  congratulate  you  on  the  excellence  of  the  mechanical  produc- 
tion of  your  magazine." 


RELATIVE  STRENGTH  OF  THE   TEETH  OF  GEAR  WHEEUS. 

THE  relative  strength  of  material  is  a  matter  which  few  mechanics  pay 
any  attention  to,  and  there  is,  perhaps,  not  one  millwright  in  ten  that 
can  tell  by  calculation  or  otherwise,  the  difference  in  the  strength  of 
the  teeth  in  any  two  pairs  of  j^ear  wheels  of  different  sizes.  The  fact  is  the 
relative  difference  in  strength  widens  so  rapidly,  as  the  pitch  is  slowly  in- 
creased, that  it  is  quite  difficult  for  one  not  posted  in  the  matter  to  keep  pace 
with  it.  We  will  take  as  an  illnstralion  two  spur  wheels,  one  with  two  inches., 
pitch  and  six  inches  face,  and  the  other  four  inches  pitch  and  twelve  inches 
face.  The  teeth  of  the  first  would  be  about  one  inch  thick  and  the  other 
two  inches,  and  the  volume  of  material  being  four  times  greater  in  the  large, 
than  in  the  small  one,  many  would  suppose  that  about  represented  the  dif- 
ference in  the  strength.  The  fact,  however,  is  the  larger  tooth  would  be 
sixteen  times  stronger  than  the  small  one,  provided  all  other  things  were 
equal.  If  the  teeth  of  the  small  wheel  were  safe  transmitters  of  the  horse 
power,  the  large  one  would  as  safely  transmit  160  horse  power  both  running 
at  the  same  speed.  By  doubling  the  size  again  the  difference  will  be  found 
still  more  appalling.  If  a  wheel  of  four  inches  pitch  and  twenty-four  inches 
face  be  selected,  the  teeth  will  be  256  times  stronger  than  the  one  with  two 
inches  pitch  and  six  inches  face,  or  capable  of  transmitting  2560  horsepower 
as  against  10  horse  power  for  the  small  wheel,  notwithstanding  the  differ- 
ence in  the  amount  of  the  material  is  as  but  i  to  16.  Sixteen  times  more 
iron  in  the  big  teeth  and  256  times  more  strength,  The  difference  is  quite 
startling  and  will  amaze  the  average  mechanic  who  has  never  given  that 
phase  of  the  case  any  consideration,  but  constantly  goes  it  blind  in  the  selec- 
tion of  gearing  to  do  different  kinds  of  work.  However,  that  class  of  mechan- 
ics is  usually  on  the  safe  side  in  that  they  are  pretty  sure  to  have  all  gear 
wheels  heavy  enough  after  rising  above  3.  i}{  inch  pitch  grade.  Below 
that,  it  is  not  uuconimon  to  find  the  gearing  too  light,  not  so  much  for 
resisting  the  strain  and  doing  the  work,  as  to  resist  breakage. 

In  the  use  of  light  iron-toothed  gearing,  some  allowance  should  be  made 
for  breaking  tendency.  With  heavj-  gearing,  the  attention  can  be  given  to 
that  part  of  it.  lu  estimating  either  actual  or  relative  strength  of  bevel 
gearing  both  inside  and  outside  thickness  of  teeth  must  be  measured  and  an 
average  taken. 


WANTS  EVERY  NUMBER. 
\ 

"I  am  sorry  I  allowed  ray  subscription  to  expire  as  I  do  not  wish  to  miss 
a  single  number.  Plea.se  send  back  numbers  if  you  can." — A\  W.  Afattin- 
son,  Tempa,  Am. 
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HAVING  now  obtained  a  fair  knowledge  of  squares,  drawing  boards 
and  triangles,  it  becomes  uecessar>'to  be  equipped  with  a  knowledge 
of  the  accessories  required,  to  be  properly  fitted  up  before  actual 
work  may  be  commenced,  »Svvceps  and  variable  curves  to  some  ex- 
tent, are  absolute  necessities,  for  drawing  circular  arcs  of  large  radius,  be- 
yond the  range  of  the  ordinary  compasses,  thin  slips  of  wood,  termed  sweeps, 
are  usefully  employed,  of  which  one  or  both  edges  are  cut  to  the  required 
circle.  For  cur\'es  which  are  not  circular,  but  variously  elliptic  or  other- 
wise, "universal  sweeps,"  nude  of  thin  wood  or  rubber,  of  variable  curvature, 
are  very  ser\'icable.  The  two  examples  (Figs.  12,  13),  have  been  found  from 
experience  to  meet  almost  all  the  requirements  of  ordinar>' drawing  practice. 

Whatever  be  the  nature  of  the  curve,  some  por- 
tion of  the  universal  sweep  will  be  found  to  coin- 
cide with  its  commencement,  and  it  can  be  con- 
tinued throughout  its  extent  by  applying  .suc- 
cessively such  parts  of  the  sweep  as  are  suitable, 
taking  care,  however,  that  the  continuity  is  not 
^'  ^^  injured  by   unskillful  junction.     For  long  curves 

a  flexible  strip  of  wood  or  metal  may  be  used  with  good  results,  but  still 
better,  when  the  student  can  afford  it,  is  to  supply  hini-self  with  an  adjusta- 
ble curve  ruler,  which  consists  of  a  band  of  thin,  flexible  steel,  ^  of  an  inch 
wide;  this  is  attached  to  a  bar  of  soft  lead,  which  is  covered  by  a  long  spiral 
spring. 

The  rule  is  bent  to  the  required  position,  and  the  soft  lead  bar  prevents 
any  springing  back,  so  that  the  curve  or  curves  may  be  retained  for  any 
length  of  time.  These  cost  from  ?2  to  $4  each.  There  are  a  number  of 
other  devices  that  may  be  used  for  drawing  large  circles,  but  I  think  it  un- 
nece.s.sary-  to  describe  as  the  student  will  have  no  trouble,  I  fancy,  on  this 
-score. 

The  next  step  will  be  to  consider  the  instruments  of  measurement  or 
scales,  and  the  student  will  do  well  by  thoroughly  mastering   the  use  and 

•By  Hred  T.  Hodgson,   author  of  "The  Ste«l  Squnrc  and    lu  l"»e»,"  through  the  courtesy  of  Vke 
Op*r»ltvt  flMxIatr  of  New  Vork. 

G — Stone.  561 


562 


/'A'.IU  /X(.'  FOh*  irOA'AJ//iX. 


applicatiou  of  these   iustruinents   as    they    forni    ihe    very   foundation    of 
mechanical  drawing. 

Scales  are  measures  and  sul>divisions  of  measures  laid  down  with  such 
accuracy  that  any  drawing  constructed  by  them  shall  be  in  exact  proportion 
in  all  its  details.  The  plain  scale  is  a  series  of  measures  laid  down  ou  the 
face  of  one  flat  ruler,  and  is  thus  disting:uished  from  the  sector,  or  double 
.scales,  iu  which  two  similarly-divided  rulers  move  on  a  joint,  and  open  to  a 
greater   or  less  angle.     In  the   construction  of  scales,  subdivision    may   be 

earned  to  as  low  a  de- 
nomination  as  may  be 
required.  Thus,  for  a 
drawing  of  limited  ex- 
tent, the  primary-  di- 
visions may  be  feet  and 
the  subdivisions  inches; 
but  for  one  of  large 
Fig.  13.  area,  and  without  small 

details,  the  primaries 
may  be  10  feet,  or  even  12  feet,  and  the  subdivi.sion  tenths  or  twelfths.  On 
the  triaugular  scale.  Fig.  14,  or  architect's  rule,  as  it  is  sometimes  called, 
there  are  six  scales  in  which  the  inch,  foot,  yaid,  or  mile  is  divided  into  32, 
24,  16.  12,  8,  6,  4,  3,  2  and  i  parts.  Each  of  these  parts  may  represent  an 
inch,  a  foot,  a  yard,  a  mile,  or  any  given  length  that  may  be  determined.  It 
may  be  here  remarked  that  the  small  measurements  on  any  of  these  scales 
are  of  only  limited  use,  and  the  draughtsman  should  Jay  down  a  scale  with 
special  reference  to  the  work  before  him  ;  and  iu  all  cases  it  is  desirable  to 
have    the  scale   of 


^^^U|i  ig^^l^^^^-il^  ^^^*^*^fc^^' 


construction  on 
the  margin  of 
the  drawing  itself, 

since  the  papercon-  ^^^^'  M- 

tracts  and  expands  with  ever>'  atmospheric  change.  More  minute  subdi- 
visions are  frequently  required  for  the  draughtsman's  use  than  those  men- 
tioned above;  these  are  obtained  by  the  use  of  the  diagonal  scale,  which 
consists  of  a  number  of  primary  divisions,  one  of  which  is  divided  into 
tenths,  and  subdivided  into  hundredths  by  diagonal  lines,  as  shown  in 
Fig.  15.  This  scale  is  constructed  iu  the  following  manner  :  Eleven  parallel 
lines  are  ruled,  inclosing  ten  equal  spaces  ;  the  length  is  set  off  into  ten 
equal  primary  divisions,  as  A  B,  b  c.  c  2  etc.,  and  diagonal  lines  are  then 
drawn  from  the  subdivisions  between  A  and  d,  to  those  between  d  and  e.  as 
shown  iu  the  diagram.  Hence  it  is  evident  that  at  every  parallel  we  get  an 
additional  tenth  of  the  subdivisions,  or  a  hundredth  of  the   primaries,  and 
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Pic.  16. 


can  therefore  obtain  a  measure  with  great  exactness  to  three  places  of  figures. 
To  take  a  measurement  of  168,  we  place  one  foot  of  the  compasses  oa  the 
primary  1,  Fig.  16,  and  carr\'  it  down  to  the  eighth  parallel,  and  then  ex- 
tend the  other  foot  to  the  intersection  of  the  diagonal,  which  falls  from 
the  subdivision  6.  with  the  parallel  that  measures  the  eight-hundredth  part. 

More  examples  or  further  explana- 
tion would  only  be  tedious.  The  pri- 
maries may  of  course  be  considered 
as  yards,  feet,  or  inches,  and  the  sub- 
division as  tenths  and  hundredths 
of  these  respective  denominations. 
The  diagonals  may  safely  be  ap- 
plied to  a  scale  w-here  only  one  sub- 
division is  required.  Thus,  if  seven 
lines  be  ruled,  including  six  equal 
spaces  as  Fig.  1 7,  and  the  length  be 
divided  into  primaries,  asA  b,  b  c, 
etc.,  the  first  primary,  A  B,  maybe  subdivided  into  twelfths,  by  two  diagonals 
running  from  6,  the  middle  of  A  b,  to  12  and  o.  We  have  here  a  ver>- 
convenient  scale  of  feet  and  inches.  From  c  to  6  is  i  foot  6  inches;  and 
from  c.  on  the  several  i\jbc\ji  a. 
parallels,  to  the  various  '"  *  "  ' 

intersections  of  the  diag- 
onals, w'e  obtain  i  foot 
and  any  number  of  inches 
from  1  to  12.  All  of 
which  is  evident  from  the  Fig.  15. 

figure.  On  the  face  of  the  plain  scale  that  carries  the  diagonal  one,  there  is 
usually  a  line  of  inches  and  tenths,  and  underneath  it  a  decimal  scale. 
These  can  be  u.sed  .separately,  and  in  conjunction ;  and  in  tlie  latter  case 
the  primaries  of  the  decimal  scale  being  taken  as  feet,  the  subdivisions  of 

the     upper     line     are 
-_  inches. 

—  The  line  of  chords  is 

usually  introduced  on 

^^         the  plain  .scale.      It  is 

an    unequally    divided 

scale,  giving  the  length 

of  the   cord  of  an  arc. 

from  i*^  to  90*.     The  quadrant,  or  quarter  of  a  circle.  A  c.  Fig.  18,  contained 

between  the  two  radii  at  right  angles,  b  .\  and  b  c,  has  its   extremities 

joined  by  the  line  a  c.  to  which  the  measures  of  the  chords  are  to  be  ttans- 


2* 


Q^ 


1^ 


iz 


Fig.  17. 
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ferred.  The  tiundranl  is  divided  into  nine  equal  parts  then  from  c.  as  a 
center,  each  division  is  transferred  by  an  arc  to  the  hne  A  c,  and  the  chords  of 
'CveO'  i<5°  obtained.  These  primary*  divisions  can  be  subdivided  into  tenths, 
of  i"  each,  by  division  of  the  corresponding  arcs.  This  is  rather  an  illustra- 
tion of  the  construction  than  a  true  method  of  perforniinjj  it.  A  line  of 
chords  can  be  laid  down  accurately  only  from  the  tabular  sines,  delicately 
set  off  by  the  beam  compasses.  In  using  this  scale,  it  is  to  be  reinem- 
hered  that  the  chord  of  60°  is  equal  to  radius.     Therefore,  to  lay  down  an 

angle  of  any  number  of  degrees,  draw  an  indefinite 
straight  line  :  take  in  the  compass  the  chord  of  6<;>°. 
and  from  one  termination  of  the  line,  as  a  center, 
describe  au  arc  of  sufficient  extent :  then  take 
from  the  .scale  of  the  chord  of  the  required  angle, 
and  set  it  off  on  the  arc :  la.stly.  draw  another  line 
from  the  center  cutting  the  arc  in  the  measure  of 
the  chord.  To  ascertain  the  degrees  of  an  angle. 
extend  the  angular  lines,  if  necessan',  that  they 
may  be  at  least  equal  to  the  chord  of  60";  with 
this  chord  in  the  compasses  describe  an  arc  from 
the  angular  point;  then  take  the  extent  of  the  arc 
and  apply  it  to  the  scale,  which  will  show  the  number  of  degrees  contained 
in  the  angle. 

There  is  a  "Line  of  Chords"  marked  on  the  center,  which  I  will  describe 
in  the  next  chapter  in  connection  with  a  description  of  the  instrument. 
•Generally,  there  is  in  a  box  of  instruments,  an  ivory  scale  on  which  are 
.a  number  of  lines  and  scales,  also  a  protractor  for  setting  off  and  measuring 
angles.  The  most  eligible  form  for  this  instrument  is  the  circle  or  half  circle, 
which  construction  will  presently  come  before  us.  It  will  suffice  for  the 
present    to  .say,  that  the   plain  scale  ^. 

protractor  is  a  portion  of  a  semicircle, 
having  radii  drawTi  from  its  center  to 
every  degree  of  its  circumference. 
If,  therefore,  the  center  on  the  lower 
side  is  made  to  coincide  with  a  given 
point,  an  angle  of  any  number  of  de- 
grees may  be  mea.su red  or  set  off 
around  its  edges.  This  protractor,  or 
scale,  with  the  angles  marked  upon 
it.  may  be  used  efficiently  in  many  instances,  but  the  semicircle,  shown  at 
Fig.  19.  though  different  in  form,  is  the  same  in  principle,  does  its  work 
much  more  readily  and  equally  as  well.  It  is  a  half  circle  of  brass  or  other 
metal,  having  a  double  graduation  on  its  circular  edge.     The  degrees  ruti 


tf@^ 


Fig.  19. 
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both  ways  to  180,  so  that  any  augle,  frotn  i  to  90"  may  be  set  off  on  either 
side.  Each  graduation  marks  an  angle  and  its  supplement ;  thus,  10,  20, 
30  coincide  with  170,  160.  150.  and  are  the  supplements  of  each  other. 
An  angle  is  protracted  or  measured  by  this  instrument  with  great  facihtj-. 
To  protract  an  angle,  draw  a  line  and  lay  the  straight-edge  of  the  pro- 
tractor upon  it,  with  its  center  on  the  point  where  the  angle  is  to  be 
formed ;  the  required  number  of  degrees  is  next  marked  off  close  to  the 
circular-edge ;  the  instrument  is  then  laid  aside,  and  a  line  drawn  from  the 
angular  point  to  the  one  which  measures  the  extent  of  the  angle.  Thns,  in 
the  figure,  b  is  the  center,  or  angular  point,  i>  the  measure  of  the  angle,  and 
B  Dthe  line  by  which  it  is  formed.  The  converse  operation  of  measuring 
an  augle  is  equally  simple;  the  angular  point  and  the  center  of  the  pro- 
tractor are  made  to  coincide,  and  the  straight-edge  of  the  instrument  is  laid 
exactly  upon  otie  line  of  the  angle,  when  the  other  will  intersect  the  circular- 
edge,  and  indicate  the  number  of  degrees.  The  plain  scale  protractor  is. 
used  in  the  same  manner;  but  it  is  by  no  means  so  convenient  an  instru- 
ment as  the  .semicircle.  Either  of  them  may  he  employed  occasionalh'  to 
raise  short  perpendiculars.  For  this  purpose,  make  the  ctfuter  and  the  grad- 
uation of  90*^  coincide  with  the  line  upon  which  the  perpendicular  is  to  be 
raised. 

Each  of  these  scales  we  have  described  has  a  fixed  measure  that  cannot 
be  varied ;  but  we  come  now  to  speak  of  those  double  scales  in  which  we 
can  assume  a  measure  at  convenience,  and  subdivide  lines  of  a?/)' length/ 
measure  chords  and  angles  lo  arty  radius,  etc. 

(  TO  BB  COMTUnTEO.  I 


A  CITY  PAVED  WITH   MARBLE. 


A  CITY  paved  with  marble  !  It  .sounds  strangely  enough,  yet  in  the  heart 
of  poverty-stricken  Ireland  there  is  just  such  a  city,  Kilkenny,  one  of 
the  Irish  parliamentary  boroughs,  is  not  only  paved  with  the  costly 
stone,  but  many  of  its  houses  are  built  with  the  same  material.  Half  a  mile 
outside  the  town  are  the  famoui-  black  marble  quarries,  which  turn  out  the 
choicest  marble  in  the  British  Isles.  From  time  immemorial  the  civic 
authorities  have  been  accustomed  to  buy  this  stone,  undressed,  to  pave  and 
build  with.  The  old  Norman  walls  of  Kilkenny  were  of  marble  throughout. 
as  is  the  cathedral  of  St.  Carnice,  to-day.  Kilkenny  has  two  other  peculi- 
arities. Its  water  is  wonderfully  clear  and  pure,  while  the  coal  used  in  the 
city,  coming  as  it  does  from  the  Sliere  Marge  anthracite  region,  emits  no 
perceptible  smoke. — Dud/in  Independent. 


BUILDING  STONES  OF   TEXAS. 


THE  variety  and  widespread  occurrence  of  the  rocks  of   Texas  suitable 
for  construction  is  so  great  that  it  will  be  impracticable  to  allude 
to  them  in  any  other  than  general  terms.     They  will  therefore  be 
grouped  under  general  headings. 

GRANITES. 

Granites  occur  in  widelv  separated  portions  of  the  state.  The  first  locality 
is  what  has  been  termed  the  Central  Mineral  Region,  the  second 
is  in  the  extreme  west,  or  Trans-Pecos  Texas.  The  granites  of  the 
farst  or  central  region  are  of  different  colors.  The  best  known  is  the  red 
granite,  such  as  was  used  in  the  construction  of  the  capitol  building.  The 
color  is  red  to  dark  reddish-gray,  varying  from  fine  to  rather  coarse  grain  in 
structure,  and  susceptible  of  high  polish.  The  outcrop  of  the  granite, 
which  can  be  quarried  to  any  desired  dimensions,  covers  an  area  of  over  one 
huntlred  square  miles. 

There  is  a  quam*  now  in  operation  on  the  portion  from  which  the  granite 
was  taken  for  the  building  of  the  capitol,  on  account  of  which  it  was 
originally  opened,  the  material  used  having  been  donated  by  the  owners, 
Col.  Norton,  Dr.  West  fall,  and  Geo.  W.  Lacy. 

Beside  this  particular  grautte  there  are  many  others  in  this  regiou  which 
will  prove  as  useful.  In  the  northern  part  of  Gillespie  county  there  is  a 
brownish  granite  of  very-  fine  grain  which  takes  a  beautiful  polish  ;  and  in 
addition  there  are  found  in  various  portions  of  the  region,  granites  var)'- 
ing  in  color  from  light  to  dark  gray  which  are  well  adapted  for  building 
purposes,  and  in  some  instances  will  prove  of  decided  value  for  oniameutal 
and  monumental  purposes. 

The  granites  of  Trans-Pecos  Texas,  like  those  of  the  Central  Mineral 
Region,  are  well  suited  both  for  building  and  ornamental  purposes.  The 
western  granites,  however.  lack  the  variety  of  color  which  is  found  in  tho.se 
of  the  central  region,  being  for  the  most  part  a  lighter  or  darker  gray,  the 
feldspar  being  very  light  colored  in  all  of  them.  They  are  adjacent  to 
railway  transportation,  however,  as  the  Southern  Pacific  railway  passes  very 
near  their  outcrop  in  the  Quitman  mountains  and  directlj'  bj'  them  in 
the  Franklin  mountains,  near  El  Paso,  and  will  sooner  or  later  come  into 
market. 

PORPHYRIES. 

Among  the  most  beautiful   and    indestructible  of  our  building  stones  we 
must  place  the  porphyries.     Their  hardne.ss,  however,  and  the  difficulty  of 
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quaTT\*ing  and  dressing  them,  often  prevent  their  taking  the  place  in  actual 
use  that  their  good  qualities  would  otherwise  secure  for  them,  but  where 
the  elements  oT  durability  and  beauty  are  sought  their  worth  must  be  prop- 
erly recogTjtzed. 

Farphyries  uf  almust  every  shade  and  color  aVjound  iu  Trans-Pecos  Texas. 
There  are  in  tl  ..*  museum  specimens  taken  from  the  outcrops  in  the  Quit- 
man mountains  alone  which  are  readily  divisible  into  twenty  or  more  shades. 
These  vary  through  light  grays,  yellows,  reds,  purples,  and  greens  to  black, 
and  their  polished  surfaces  are  especially  rich.  The  quantity  and  accessi- 
bility to  railroad  transportation  must  prove  sufficient  inducement  for  their 
development. 

MARBLES. 

The  deposits  of  the  marbles,  like  those  of  the  granites,  are  found  both  in 
the  Central  Mineral  Region  and  iu  Traus-Pecos  Texas.  In  addition  to 
these  deposits,  there  occur  in  numerous  places  limestones  more  or  less 
altered  from  various  causes  which  are  locally  called  marbles,  and  are  some- 
times both  beautiful  and  useful  when  properly  dressed.  Among  such  de- 
posits may  be  noticed  what  is  known  as  the  Austrian  marble,  a  stratum  of 
the  Cretaceous  which  has  been  altered  until  its  fos.sils  have  been  changed 
to  calcite.  The  body  of  the  stone  is  when  polished  of  a  light  yellow  color, 
and  the  tracings  of  the  contained  shells  is  pure  calcite,  which  gives  a  verj-^ 
pretty  effect,  although  their  fragile  character  detract-s  greatly  from  the 
usefulness  of  the  stone.  Other  deposits  of  similar  semi-marbles  of  various 
<:olors  are  found  amoug  the  Carboniferous  limestones  of  the  northern  por- 
tion of  the  state.  The  marbles  and  semi-marbles  of  the  Central  Mineral 
Region  are  the  altered  limestones  of  the  Silurian  and  older  beds,  some  of 
which  are  of  fine  texture  atid  capable  of  receiving  an  excellent  poli.sh. 
The  marbles  of  the  Silurian  beds  found  in  San  Saba,  Ikiniet,  Gillespie  and 
other  counties,  which  are  known  as  "Burnet  Marbles,"  are  both  of  solid 
color  and  variegated.  They  are  found  in  beatitiful  pink,  white,  buff,  blue, 
and  gray  shades,  and  although  not  true  marbles,  are  well  adapted  for  many 
uses. 

The  marbles  belonging  to  what  are  called  the  'Texan  Beds."  a  formation 
older  than  the  Silurian,  are,  however,  real  marbles.  They  are  found  near 
Facksaddle  mountain.  Enchanted  peak,  and  in  the  Comanche  creek  region 
of  Mason  county.  They  are  often  snowy  white  in  color,  of  even  grain,  and 
among  the  deposits  are  found  strata  of  medium  thickness.  They  are  not, 
how;iver,  as  extensive  as  the  deposits  of  the  semi-marbles. 

In  Trans-Pecos  Texas  marbles  belonging,  as  is  supposed,  to  the  same 
geologic  age,  exist  in  great  abundance,  and  for  beauty  of  color  cannot  be 
surpa.ssed. 

From    the   Carrizos   to   the   Quitman  mountains  outcrops  occur  in  the 
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vicinity  of  the  railroad  of  marblts  which  ar<j  ct-rtain  at  no  distant  day  to 
become  the  basis  for  great  commercial  industry.  They  are  found  banded  or 
striped  and  clouded  as  well  as  pure  white.  They  are  fine  grained,  and  can  be 
quarried  in  stone  of  almost  any  dinieiisiou-s.  Some  of  them  when  polished 
win  rival  the  Aragonite  or  Mexican  onyx  in  delicacy  of  coloring. 

LIMESTONEvS. 

The  limestones  of  Texas  which  are  suited  for  building  purposes  are 
abundant  and  widespread  in  their  occurrence.  T!ie  Cretaceous  formation 
which  covers  fully  fine-fourth  of  the  entire  area  of  the  slate  abounds  in  lime- 
stone well  adapted  for  structural  purposes.  In  addition  to  this  we  have  the 
limestones  of  the  Carboniferous,  Permian,  and  Silurian  system,  so  that  the 
total  area  is  largely-  increased. 

The  limestones  of  the  Cretaceous  occur  both  in  its  upper  and  lower 
division.s.  In  the  Austin  chalk  there  are  beds  which  furnish  excellent  stone 
which  is  quarried  for  use  in  many  places,  but  a  large  portion  of  it  is  too 
chalky  and  not  firm  enough  for  general  use.  The  best  limestone  of  this 
formation  is  that  contained  in  the  Fredericksburg  and  Washita  divisions  of 
the  Lower  Cretaceous. 

These  limestones  are  of  color  varying  from  white  to  yellow,  very  rarely 
darker,  and  are  often  somewhat  soft  when  first  quarried,  becoming  harder 
on  exposure. 

Among  the  materials  of  the  Clear  Fork  division  of  the  Permian  formation 
are  some  even  bedded  limestones  of  square  fracture,  fine  even  grain,  and 
good  color,  that  will  prove  valuable  as  building  material.  These  were  ob- 
ser\'ed  in  the  northwesteru  part  of  Shackelford  count}',  and  will  also  be 
found  north  and  south  of  that  locality  along  the  outcrop  of  these  beds. 
Seymour  and  Ballinger  show  buildings  constructed  of  these  limestones. 
SANDSTONES   AND   QUARTZITES. 

The  sandstones  are  fully  as  widely  distributed  as  the  limestones,  being 
found  in  nearly  all  districts  in  greater  or  le.ss  quantity. 

In  the  Fayette  sands  are  found  beds  of  indurated  .sands  of  light  color 
which  have  been  used  in  various  localities  along  their  line  of  outcrop  for 
building  purposes.  Rock  has  been  quarried  from  these  deposit.*'  from  many 
localities,  principally  at  Rockland,  Tyler  county  ;  Quarry  Station,  on  the 
Gulf,  Colorado,  and  Santa  Fe  Railroad:  Rock  Quarry,  on  the  Houston  and 
Texas  Central  Railway,  in  Washington  county,  and  in  various  parts  of 
Fayette,  Lavaca,  and  other  counties  to  the  southwest. 

In  the  Timber  Belt  Beds  the  altered  (and  even  the  unaltered)  greensand 
marls  are  sometimes  so  indurated  as  to  be  used  for  building  purposes.  In 
addition  to  which  many  of  the  liill-cappings  of  sandvStone,  which  at  times  re- 
place the  iron  ore.  are  valuable  building  stones.     In  the  Cretaceous  area 
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Ttorth  of  the  Colorado  river  there  are  no  sandstones  of  any  particular  value 
so  far  as  our  examinations  have  extended. 

The  area  of  the  Central  Coal  Field  abounds  in  excellent  sandstone  for 
building  stone,  som-  of  which  has  been  extensively  quarried  and  used  in  the 
construction  of  buildings  from  Dallas  west  to  Cisco.  It  is  of  good  color, 
quarries  well,  and  presents  a  handsome  appearance  in  the  wall.  It  is'so 
generally  found  in  this  district  that  it  is  invpo.ssible  to  name  the  localities. 

In  the  Permian  there  are  sandstones  which  will  be  of  wide  application  in 
the  buildings  of  the  state.  East  of  Pecos  City,  at  Quito,  on  the  Texas  atid 
Pacific  railway,  a  company  has  recently  opened  a  quarry  in  a  compact,  well- 
jointed  red  saudstone  which  is  probably  of  Permian  age.  It  is  of  a  beautiful 
red  color,  uniform  in  texture  and  color,  easily  worked  yet  durable,  and  in 
ever>'  way  adapted  to  the  best  uses  in  building.  The  company  in  boring  a 
well  at  the  place  have  passed  through  more  than  one  hundred  feet  of  this 
red  sandstone,  thus  proving  its  unlimited  quantity.  It  will  compare  favora- 
bly in  every  way  with  the  .sandstones  formerly  imported  into  the  state  for 
the  fronts  and  Irininiings  of  buildings. 

Beyond  the  Carrixo  and  Diabolo  Mountains  there  is  a  fine  grained  red 
sandstone  which  is  destined  to  be  one  of  the  finest  building  stones  of  the 
state.  It  is  a  little  darker  in  color  than  the  Quito  stone,  finer  grained,  firmer, 
of  even  texture,  and  will  lend  it.self  to  almost  any  character  of  decoration. 

In  this  Trans-Pecos  Region  there  are  many  other  sandstones  and  quartz- 
ites  which  will  in  time  come  into  use  for  structural  purposes. 

SLATE. 
The  two  areas  in  which    the  older  rocks  are  found  both   give  promise  of 

furnishing  slate  suitable  for  roofing.  In  the  Central  Mineral  District  several 
localities  have  been  examined  which  on  the  surface  give  indication  of  furnish- 
ing good  roofing  slate,  and  in  the  vicinity  of  theCarrixo  Mountains,  El  Paso 
county,  similar  indications  are  found. 

It  will  ofcour.se  require  some  actual  work  in  opening  the  quarry  sufficiently 
'to  ascertain  the  condition  of  the  material  below  the  surface  to  fully  decide 
the  value  of  the  deposits,  but  the  indications  are  very  favorable  and  warrant 
such  an  attempt  at  development. 

Thus  it  is  readily  apparent  that  in  building  stone  there  is  no  lack  of 
variety,  as  well  as  an  ample  supply  of  all  that  can  be  made  useful. 

LIMK. 

As  is  well  known,  the  lime  made  from  the  rocks  of  that  horizon  of  the 
Cretaceous  formation  l^nown  as  the  Caprina  Limestones  (which  is  the  most 
persistent  bed  of  all  the  formation)  is  unsurpassed  for  quality.  The  fame  of 
the  Austin  lime  is  well  established.  Other  beds  of  the  Cretaceous  will 
answer  well  in  lime  making,  although  some  of  them  contain  too  much  clayey 
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matter,  or  are  otherwise  unfitted  for  this  use.  Lime  is  also  made  from  the 
limestone  of  the  other  deposits,  but  none  of  these  have  been  so  successfully 
operated  as  those  above  mentioned.  The  reports  received  for  18S9  gave  a 
total  production  of  1 90,000  barrels. 

CHMKNT    MATKKIAI.S. 

Cements  are  of  two  kinds,  natural,  or  hydraulic,  and  artificial,  or  Portland- 
Natural,   or  hydraulic,  cement   is  made  from   certain  clayey  limestones, 
which,  when  burned  and  ground,  have  the  property  of  setting  or  becoming 
hard  under  water.     Portland  cements  are  of  similar  character,  but  are  made 
by  artificially  mixing  the  limestone  and  clays  in  the  proper  proportion. 

Materials  for  both  characters  of  cement  exist  in  abundance  within  the 
state.  The  limestones  of  certain  beds  of  Ihe  Cretaceous  are  argillaceous 
enough  to  make  cement  when  properly  calcined  and  ground,  and  the  same 
properties  are  claimed  for  some  of  those  found  in  the  Tertiary,  but  our 
tests  have  so  far  failed  to  bear  out  the  claim.  Some  of  the  limestones  be- 
longing to  the  Clear  fork  beds  of  the  Permian  might  an.swer  if  the  percent- 
age of  magnesia  was  not  too  great. 

The  materials  for  Portland  cement  are,  however,  more  abundant,  and  the 
product  of  so  much  better  quality  as  to  render  the  natural  cement  a  matter 
of  comparatively  small  importance.  The  Austin  chalk  is  rather  videspread 
in  its  distribution  and  adjacent  to  clays  of  almost  any  required  grade. 

The  entire  practicability  of  the  manufacture  of  Portland  cement  has  been 
shown  by  the  two  factories  which  have  undertaken  it,  one  at  San  Antonio, 
the  other  at  Austin.  The  former  supplied  much  of  the  cement  used  in  the 
erection  of  the  present  capitol  building,  and  as  the  reports  of  it  by  Gen. 
Gilmore  show,  it  was  of  very  excellent  quality. 

The  works  at   Austin  are  now  underway,   and  it   is  propo.sed  to  increa.sc^ 
their  capacity. 

K.  T.  DuMblt: 


•STONE  IS   PLEASING." 


"I  am  highly  pleased  with  the  late  improvements  in  Stone. 
ers  deserve  success." — Chas.  Neidhart,  Beatrice,  Neb. 


Its  publibh- 


"You  deser\'e  encouragement  for  presenting  such  an  interesting  monthly." 
Chas.  A.  Pfeiffer.  St.  Joseph.  Mo. 


SOME  CURIOUS  MINERALS. 


TRAVELERS  who  have  visited  the  city  of  Florence,    in  Italy,    will  re 
member  seeiug  in  the  shops  thin  pieces  of  marble  framed  like  a  pict- 
ure, which  are  marked  with  an   irregular  design  of  a   gray  or  yellow 
color,     somewhat    resembling    a  ruined  city  with  its  tow- 

ers, roofs,  and  steeples.  A  fine  speci  ^^^^^  men  of  this  stoue  is 
illustrated  in  Fig.  i.  which  is  oue-quar-  :WHS^i^  ter  of  the  six.e 
of  the  original.  m         f'f^^/i 

In  an   old    work  by  Athanasius 
Kircher  —  the     Mundus     Subter- 
raueus,     published     in      1678  — 
the  author  speaks  of  this  pe- 
culiar  marble,    and    gives    a 
quaint    engraving  supiJosed 
to  represent  the  markings 
on  a  piece  of  this  stoue 
in  his  possession.    (Fig, 
2.)     A  comparison  of 
the  two  illustrations 
shows  that  Kircher 
was  an  "idealist' 
in    art.  and  pos- 
sessed  the  fac- 
ult>'  of  draw- 
ing upon  the 
imagination 
to  a  great 
degree. 
T  h  e 
pjct 
ured 


of  clay,  and 
properly,  jointed 
sure    of    the     overK 


Flor- 
entine 
marble, 
however, 
is   curious 
and    beauti- 
ful enough  in 
itself    without 
the  aid  of  an  arti- 
ficial      exaggera- 
tion   of    its    char- 
^''  acteristics,    and     its 
resemblance      to      an 
urds  turriia  would  nat- 
urally occur  to  every  ob- 
ser^•er. 

The   way    in   which  this 

marble  was  formed  is  simple, 

but     very  .interesting.       The 

stoue.    which   is   called  by    the 

Italians,   alberese,   is    an    impure 

marble  containing  a  small  mixture 

its    peculiar     stratified  —  or,     more 

—  structure     is     due     to     the    pres- 

ing     strata.        It     is     a     well-known 
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fact  that  when  a  plastic  mass — like  wax.  clay,  or  any  soft  dirposit 
of  earth — is  submitted  to  great  pressure,  it  tends  to  become  Saniiuated, 
and  cleavage  planes  are  formed  at  right  angles  to  the  compressing  force 
or  forces,  so  that  it  tends  to  split  up  into  thin  ]ilates  or  angular  prisms. 

The  common 
slates  and 
shales  are  good 
examples  of 
this  action  in 
past  geological 
ages,  and  it 
may  also  some- 
times be  ob- 
served in  a 
modern  clay- 
bank,  or  be 
artificially  pro- 
duced in  clay 
Fic.  2,  <jr  wax. 

A  I  b  e  r  e  se, 
then,  is  a  clayey  limestone,  which,  by  the  pressure  of  the  o\erlying  rocks, 
has  been  Iransformed  into  a  mass  of  irregularly  shaped  prisms.  The  mi- 
nute fissures  between  these  prisms  would  allow  the  entrance  ol  water  hold- 
ing coloring  matter  in  solution,  which  would  give  the  stone  its  characteristic 
tint,  and  would 
also  tend  to  ce- 
ment the  whole 
into  a  solid 
miass  by  the 
carbonate  of 
lime  dissolved 
in  it,  thus  form- 
ing a  stone  ap- 
parently crys- 
talline in  its 
nature,  but 
really  owing  its 
angular  struct- 
ure to  simple  mechanical  pressure,  and  not  to  those  more  mysterious  forces 
which  shape  the  geometrical  outlines  of  the  true  crj'stals. 

One  of  the  best-marked  characteristics  of  most  rocks  is  their  rigidity,  but 
a  few  species  are  known  which  are  more  flexible  than  w*ood,  and  bend  read- 
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ily  under  slight  pressure  without  breaking.  The  ilacohtmite,  or  flexible 
sandstone,  is  the  most  abundant  of  these  rocks,  and  is  found  principally  in 
Brazil,  although  a  similar  formation  is  met  with  in  numerous  other  locali- 
ties, in  small  quantities.  The  illustration  <Fig.  3)  shows  aslab  of  itacolum- 
ite  supported  by  its  two  ends  and  bending  by  its  own  weight. 

The  flexibility  of  itacolumite  is  readily  understood  when  the  stone  is  ex- 
amined with  the  microscope.  All  sandstone  consi.sts  of  separate  grains  of 
.sand  transformed  into  solid  rock  by  some  cementing  material  which  has 
percolated  in  solution  between  the  grains.  This  cement  varies  in  its  na- 
ture, and  may  consist  of  carbonate  of  lime,  oxide  of  iron,  silica,  or  many 

other  substances,  even  includ- 
ing, in  a  few  rare  cases,  native 
silver  and  copper.  All  these 
ordinary  sandstones  are  rigid 
and  brittle,  but  in  itacolumite 
the  grains  are  cemented  to- 
gether by  a  mineral  clo.sely  re- 
sembling mica  or  .sericite. 
These  minerals,  being  quite 
flexible  in  themselves,  confer 
the  same  property  upon  the 
sandstone  as  a  whole.  In  Fig. 
4  is  shown  a  microscopic  view 
by  polarized  light,  of  a  piece  of 
this  stone  ground  .so  thin  that 
it  is  transparent.  The  separate 
grains  of  sand  (silica,)  each  sur- 
rounded by  a  coating  of  the 
flexible  cementing  material,  are  ver>-  plainly  indicated.  The  way  in  which 
the  cementing  material  was  introduced  into  the  itacolumite  is  not  easy  of 
explanation.  Mica  and  .sericite  are  not  soluble,  and  could  not  have  been 
deposited  there  by  water,  like  calcite  or  silica.  It  is  most  probable  that 
they  were  originally  in  the  form  of  clay,  or  .some  similar  mineral,  and  after- 
ward metamorphosed  by  heat,  pressure,  and  superheated  steam  into  tlie  mica- 
ceous mineral.  lu.stances  of  a  similar  change  of  one  mineral  species  into 
another  are  very  common. 

Itacolumite  is  also  remarkable  for  the  precious  minerals  and  metals 
occurring  in  it.  Scales  of  gold  and  diamonds  are  abundant,  and  the  cele- 
brated gold  and  diamond-bearing  sands  of  Brazil  have  been  largely  formed 
by  the  disintegration  of  this  rock. 

There  are  other  sandstones  which  do  not  show  any  cementing  material 
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between  the  grains,  but  appear  to  owe  their  flexibility  to  the  actual  inter- 
lacing of  the  rough  grains  of  sand.  These  specimens,  however,  are  not 
verj-  abundant,  and  are  entirely  different  from  the  itacolumite  of  Brazil. 
— Popular  Sciatic  jVncs. 


A  LARGE  CRANK  SHAFT. 

IN  view  of  the  current  interest  in  crank  shafts  for  large  engines,  attention 
is  called  to  a  wrought-irou  shaft  just  shipped  by  the  Corliss  Steam  En- 
gine Company,  for  a  pair  of  triple  expansion  engines  which  tlie)*  are 
furnishing  for  the  Fall  River  Iron  Works  Company.  This  shaft  is  twenty- 
six  feet  two  inches  in  length,  twenty-two  inches  in  diameter,  and  with  the 
two-wheel  centers  and  two-crank  disks  which  it  carries,  weighs  74,640 
pounds.  The  shaft  was  forged  at  the  works  of  the  Corliss  Engine  Company, 
at  Providence,  weighed  in  the  rough  35,630  pounds,  and  required  in  forging 
forty-eight  heats.  The  wheel  which  it  is  to  carry  is  twenty-eight  feet  in 
diameter  and  184  inches  face,  with  a  double  set  of  arms,  and  weighs,  fin- 
ished, 152,000  pounds. 


V'.:> 


ROOFING  SLATE   IN  THE  SOUTH. 


COL.  D.  L.  SUBI.ETT,  C.  li..  contributes  to  a  recent  issue  of  the 
Tradesman  an  article  on  the  subject  of  Southern  roofing  slates,  in 
which  he  discusses  the  sources  of  supply  and  the  generally  excellent 
quality  of  the  material  for  roofing  purposes,  hi  the  course  of  his 
remarks  he  says  that  while  great  interest  is  being  manifested  and  many 
millions  of  capital  are  being  invested  in  Southern  timber,  coal,  iron,  marble 
and  other  mineral  properties,  it  seems  strange  that  so  little  interest  should 
have  been  manifested  in  the  finest  structural  mineral  known  and  so  univers- 
ally used  as  that  of  roofing  slate.  Its  composition,  texture  and  resistance 
to  the  destructive  elements  generally,  as  well  as  its  wide  range  of  color  and 
susceptibility  of  receiving  a  high  polish,  renders  it  superior  to  any  other 
stone  for  structural  purposes.  Its  use  is  not  confined  alone  to  roofing,  but 
,itis  used  for  numerous  other  purposes,  such  as  flagging,  school  slates,  slate 
^pencils,  mantels,  flooring  tiles,  ve.stibule  trimmings,  steps,  risers,  laundry 
and  bath  tubs,  bar  and  billiartl  tables,  blackboards,  counter-tops,  cistern- 
linings,  brewers'  vats,  grave-covers,  coffin-boxes,  monuments,  etc.  In  fact, 
it  finds  new  applications  yearly,  and  its  demand  is  constantly  on  the  in- 
crease, especially  in  the  South  and  Southwest. 

With  regard  to  the  geological  location  of  the  slate  deposits,  the  writer 
states  that  the  slate  Ik'U  in  the  Southern  states,  so  far  as  known,  may  be  said 
to  extend  from  near  Lynchburg,  Va.,  in  a  general  southwest  course,  cross- 
ing the  line  of  Tennes.see  and  Virginia  some  15  or  20  miles  east  of  Bristol, 
and  continuing  in  a  southwest  course  near  the  line  of  Tennessee  and 
North  Carolina  through  Folk  county,  Teun.,  entering  Georgia  in  Murray 
and  Pickens  counties,  and  then  in  the  same  general  course  through  Oil- 
more,  Gordon,  Bartow  and  Polk  counties,  passing  into  Alabama,  andtermin- 
ing  near  Calera,  in  the  latter  state.  Its  geological  position  is  near  the 
line  of  contact  between  the  lower  silurian  and  metamorphic  groups. 

It  will  be  seen  from  this  that  a  greater  part  of  its  course  is  inaccessible 
by  reason  of  the  ruggedness  of  the  country  through  which  it  passes,  and 
in  this  section  some  of  the  slates  are  generally  hard  and  unsuitable  for 
roofing  purposes,  and  this  is  especially  the  case  with  most  of  the  Tennessee 
slates.     On  entering  Georgia,  however,  the  country  becomes  less  rugged 
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and  iiiouulaius  become  hills,  and  ihe  slate  belt  is  crossed  by  several  trunk 
lines  of  railroad.  • 

At  the  intersection  of  the  Kast  Tennessee.  Virginia  and  Georgia  and  the 
East  and  West  Alabama  railroads  is  located  the  beautiful  and  thriving  town 
of  Rockmart,  and  at  this  point,  and  almost  within  a  stone's  throw  of  two 
depots,  llie  slate  crops  out  in  low  hills  in  beds  of  great  thickness  and  has 
been  t|uarried  here  in  a  small  way  for  thirty  years.  Previous,  however,  to 
1X83-85.  the  slates  were  all  hauled  twenty-three  miles  to  Cartersviile,  Ga., 
to  be  shipped  at  a  good  profit.  The  quarries  are  worked  in  the  most 
primitive  style,  without  any  of  the  improved  methods  now  in  use,  and  only 
roofing  slates  are  made,  all  the  other  product  of  the  quarry  being  wasted, 
which,  in  realit}'  with  proper  machinery,  could  be  made  the  most  profita- 
ble. There  are  not  made  here  annually  over  %ooo  or  6,000  squares,  which 
is  sold  f.  o.  b.  cars  at  $5  per  square,  yielding  a  net  profit,  after  paying 
50  cents  royalty,  of  5i  75  or  $2  per  square.  Large  contracts  are  frequently 
refused  for  the  reason  that  enough  squares  of  one  particular  .size  cannot  be 
supplied,  and  the  present  operators  are  frequently  three  or  four  months 
behind  in  orders.  The  slates  are  unsurpassed  in  texture  and  color,  being  of 
a  dark  blue  and  unfading,  and  are  at  present  quarried  entirely  above  water- 
iine. 

The  writer  cites  some  remarks  of  Frof.  N.  A.  Plait,  in  charge  of  the  geo- 
logical and  mining  bureau  of  Georgia,  who,  in  speaking  of  these  slates 
and  the  metamorphic  changes  that  have  occurred  at  Rockmart.  says:  "Shales 
have  been  converted  into  roofing  slates,  limestones  into  marbles,  iron  ores 
into  ochers,  black  shales  into  plumbago,  etc.  This  belt  of  marbles,  slates, 
limsstones  and  dolomites  is  at  Rocktnart  from  one  to  one  and  a  half  miles 
wide  and  bears  about  north.  60°  east,  and  the  strata  dip  at  an  angle  of 
40°  to  50**  southeast.  From  openings  and  quarries  on  these  hills,  the  true 
.slate  belt  is  estimated  to  be  between  Soo  and  1,000  yards  wnde.  The  slates 
are  of  a  fine,  close-grained,  tough  and  somewhat  ela.stic  quality,  and  with 
well-defined  joints  and  cleaveage  planes,  quite  fissile  and  hence  easily  split 
into  sheets  of  any  desired  thickness.  It  is  unu.sually  free  from  contamina- 
tion by  pyrite  quart/,  or  veins  of  calcite.  They  remind  me  very  much 
of  the  world-famous  slates  of  Penrhyn,  Wales,  to  which  I  consider  them 
equal  in  every  respect-  They  stand  to  a  remarkable  degree  the  action  of 
strong  chemicals  in  the  laboratory,  and  heat  well  without  fracture,  and 
hence  are  well  adapted  to  the  enameling  process,  and  exposed  to  the  weather 
for  years  show  no  discoloration  or  unsightly  .stains.  They  are  without 
doubt  of  first-class  quality,  lie  favorably  for  the  quarr>'nian,  work  kindly  in 
the  hands  of  the  slater,  are  easily  nail-punctured  by  the  roofer  and  are 
tjuarried  within  a  few  hundred  yards  of  two  trunk  lines  of  railroads." 


THE  STONES  OF  BAALBEI^. 


A  WORD  must  be  said  upon  one  question  about  the  Baalbek  ruins  which 
must  naturally  arise  in  everj'one's  mind  with  respect  to  the  transport 

of  the  colossal  stones.  How  could  they  possibly  have  been  removed 
from  the  quarries  to  their  appointed  place?  How  raised  from  the  ground 
into  their  present  position  ? 

•  By  way  of  solution  to  this  mystery  many  suggestions  have  been  offered, 
but  none  of  them  can  be  considered  entirely  satisfactory.  Such  theories  as 
those  of  inclined  planes,  rollers  and  such-like  methods  are  well  known  to  all. 
One  ingenious  surmiser  has  hazarded  the  opinion  that  elephants  were  com- 
mon in  Syria  in  those  days,  and  that  a  score  or  two  of  these  animals  could 
have  managed  the  business  by  the  aid  of  ropes  of  raw  cow-hides.  But  no 
theory  that  has  yet  been  started  is  sufficient  of  itself  to  solve  the  difficulty; 
though  it  is,  of  course,  not  improbable  that  one  or  anuther  of  the  methods 
suggested  may  have  been  utilized  in  combination  with  other  means.  About 
four  years  ago,  however,  a  couple  of  Druses  from  the  Hauran  described  to 
me  a  remarkable  machine,  which  had  been  discovered,  according  to  their  ac- 
count, at  Salkhah  at  the  southeastern  base  of  the  Jebeled-Druse,  or  Druse 
Mountain,  celebrated  by  the  Psalmist  as  "the  Hill  of  Bashan."  At  the  time 
I  did  not,  unfortunately,  realize  the  importance  of  the  discover}-  which  these 
Druses  had  made.  But  after  due  reflection  and  consultation  with  others,  I 
came  to  the  couclusion  that  nothing  less  than  an  original  machine,  for  the 
hoisting  and  conveyance  of  enormous  blocks  of  stone,  liad  been  l>rouglT|t  to 
light,  and  that,  if  it  could  be  produced,  one  could  ste  with  one's  envn  eye.«  a 
practical  example  of  the  solution  of  that  which  has  so  long  been  a  mystery-. 
The  information  which  I  received  was  necessarily  vague  and  indefinite, 
for  the  Druses  had  no  idea  that  they  had  made  any  important  discoverj^ ;  but 
from  what  I  could  make  out,  the  principle  of  the  machine  was  of  a  marv'el- 
lously  simple  nature.  It  appears  to  have  a  gigantic  lever  of  the  first  order, 
the  fulcrum  of  which  was  supported  by  a  huge  tripodal  pedestal.  The 
tripod  and  the  beam  were  each  composed  of  a  great  numlier  of  bundles  of 
rough  logs  of  wood  (probably  of  the  silver  poplar,  which  still  abounds  in 
the  neighborhood  of  Damascus,  and  the  trunks  of  which  are  straight),  stout, 
strong  and  .seasoned,  and  clamped  firmly  together  by  iron  bands  aud  rivets. 
It  is  evident  that  such  a  machine  could  be  made  strong  enough  for  any  re- 
quired purpose  by  the  simple  addition  of  a  sufficient  number  of  these 
wooden  logs  or  beams,  each  secured  to  the  others  by  these  stout  iron  clamps. 
The  lever  worked  on  a  pivot  on  llie  top  of  the  tripodal  support,  and  was  .so 
arranged  that  the  arms  had  a  horizontal  as  well  as  a  vertical  motion.  At 
the  end  of  one  arm  of  the  lever  was  a  series  of  strong  iron  claws  to  catch 
the  stone  ;  at  the  end  of  the  other  an  enormous  cage.  When  the  stone  was 
required  to  be  raised  from  the  ground,  this  cage  was  simply  filled  with 
smaller  .stones,  until  their  united  weight  counterbalanced  the  weight  of  the 
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stone  required  to  be  raised.  As  soon  as  the  stone  was  lifted  the  necessary 
height  from  the  ground,  it  was  pulled  round  horizontally,  either  through  an 
angle  of  i8o*,  if  it  were  a  question  of  transport,  or  above  its  required  posi- 
tion if  it  were  a  case  of  building.  Then  it  would  be  lowered  into  its  place 
by  the  simple  expedient  of  removing  the  stones  from  the  cage.  Tliis  me- 
chanical power  was  of  a  very  primitive  but  ingenious  character,  and  it 
answered  the  puqio.se  admirably. 

Of  course  it  must  be  understood  that  the  above  description  is  in  a  great 
measure  conjectural:  for  I  never  saw  the  machine  myself,  nor,  so  far  as  I 
know,  has  any  European  examined  it.  Indeed,  from  the  Druses' account, 
even  when  di.scovered  it  must  have  been  in  a  fragmentary  and  dilapidated 
condition,  and  even  before  the  circumstance  was  reported  to  me  at  all  the 
inhabitants  had  already  begun  to  break  it  up  for  the  purpo.se  of  using  the 
beams  for  the  roofs  of  their  houses  and  availing  themselves  of  the  iron. 
bVom  some  travelers  who  have  visited  Salkhah  this  >car,  I  learn  that  all 
traces  of  it  have  disappeared.  It  is  possible  that  my  theory  may  itself  be 
w^rong,  and  that  after  all  the  machine  may  have  had  nothing  to  do  with  the 
raising  and couvej'ance  of  stones;  but  several  mechanical  engineers  to  whom 
I  have  mentioned  the  subject  consider  it  not  only  possible  but  highK  prob- 
able that  it  was  by  means  of  such  an  appliance  as  this  that  the  difficulty 
presented  even  by  the  Cyclopean  stones  of  Baalbek  may  have  beeu  sur- 
mounted. — Mac  milla  n '  s  Magasln  c. 


PROF.  WINCH I:LL  OX  MINNESOTA  STONE. 

^f'  I^HE  use  of  stone  for  construction  in  Minnesota  has  but  fairly  begiin. 
1  This  is  owing  to  the  lateness  of  the  settlement  of  the  counlrj  by 
Europeans,  and  the  ea.se  with  which  other  material  has  been  obtained. 
Pine  lumber  and  brick  are  both  abundant  and  cheap.  From  the  log  house 
of  the  pioneer  to  the  elegant  stone  mansion  of  his  successor  of  to-day  there 
is  necessarily  a  slow  change  in  mo.st  of  the  western  country,  but  in  many 
parts  of  Minnesota  this  change  has  been  so  rapid  that  a  single  generation 
has  witnessed  both.  All  butld.irs  and  architects  of  the  state  ought  to  have 
regard  for  the  products  of  our  quarries,  and  to  avoid  the  importation  of  for- 
eign stone  when  suitable  material  can  be  found  within  the  limits  of  the  state. 
There  seems  to  be  no  reason  for  thinking  that  Minnesota  is  deficient  in 
stone  suitable  for  all  kinds  and  styles  of  architecture.  The  stone  found  iu 
Dresbach,  Winona  county,  is  so  nearly  like  sandstone  imported  from  Ohio 
that  it  can  be  used  in  thtr  same  building  :  and  there  are  very  many  other 
deposits  of  valuable  building  and  ornamental  stones  all  about  the  state." 


THE  PASSINCx  OF  TENNYSON. 


,HUS  sails  he  forth,  into  Ihe  broader  light. 

"No  moaning  of  the  bar." 

No  battered  hulk  upon  a  storni-tos.sed  sea 

Nor  sailing  in  the  dark, 

Nor  beating  "gainst  the  wind  upi>n  a  wild  lee 
shore ; 

But  all  full-sailed,  with  compass,  chart  and  quad- 
rant true, 

He  sees  his  Beacon  right  ahead 

And  from  the  golden  haze  of  light 

Heaven's  portals  burst  to  view. 

Thus  sails  he  forth,  unto  the  greater  hope, 

"No  moaning  of  the  bar"  for  him. 

No  heaving  of  the  lead  in  fear 

Nor  rocks  nor  shallows  in  his  course; 

But  all  full-sailed  at  eventide. 

His  hehn  safe  in  his  Pilot's  hand 

He  trusts  his  Captain  with  his  bark 

And  leaves  life's  ocean  in  his  wake, 

And  anchors  off  his  Father's  land. 

George  Beaumont  Benford,  Hydevillt,   ^7. 


TECHNICAL   VALUE   AND  PREPARATION    OF    MAGNESIA. 

MAGNESIA,  formerly  chiefly  valued  on  account  of  its  medicinal  prop- 
erties, has  recently  risen  into  great  commercial  importance,  owing  to 
its  infu.sibility  and  its  employment  as  a  lining  for  converters  used  in  the 
basic  process  of  steel  manufacture,  Caron,  whose  process  was  in  the  first 
instance  followed.  u.sed  calcined  magnesite.  This  w^as  made  up  with  one- 
sixth  of  its  weight  of  tender-burned  magnesia,  and  from  fo  to  15  per  cent. 
of  water,  into  a  plastic  state;  it  was  then  compressed  into  bricks  in  iron 
moulds,  and  burned  at  a  dull  red  heat.  Prof  Ehrenworth  has  pointed  out 
that,  if  the  refractory  properties  of  the  magnesia  are  to  be  evoked  to  the 
full,  it  is  of  the  utmost  importance  that  the  whole  of  the  magnesia  should 
be  dead-burned;  the  process,  moreover,  being  carried  so  far  as  not  only  to 
expel  the  whole  of  the  carbonic  acid,  but  also  to  cause  the  full  amount  of 
shrinkage  which  this  material  is  capable  of  attaining.  This  extreme 
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am  >unt  of  calcitntion  is  very  diffirult  to  effect,  owing  to  the  tendeiic>'  of  the 
niagnesite  to  fly  into  splititers.  and  to  drop  to  pieces  when  subsequently 
touched,  and  in  consequence  of  its  being  such  a  bad  conductor  of  heat  the 
stone  is  very  hard  to  bum  in  large  pieces. 

Recently  dolomite,  which  is  a  double  carbonate  of  lime  and  magnesia, 
has  been  used  instead  of  magnesite.  In  order  to  prepare  this  material  there 
are  two  processes  before  the  public  ;  that  of  Closson  and  that  of  Scheibler, 
Under  the  former  plan,  the  calcined  dolomite  is  mixed  with  chloride  of 
magnesium,  the  chlorine  in  which  separates  from  the  magnesia  and  combines 
with  the  lime,  yielding  a  soluble  calcic  chloride  which  can  readily  be  washed 
out,  leaving  bcliind  the  insoluble  magnesia.  Under  the  process  of  Scheibler. 
the  calcined  dolomite  is  treated  with  dissolved  sugar,  leading  to  the  forma- 
tioii  ot  sugar  of  lime,  and  depositing  the  magnesia.  The  solution  of  sugar 
of  lime  is  then  exposed  to  carbonic  acid  gas,  which  separates  the  lime  as  a 
carbonate,  leaving  the  sugar  ready  for  re-use.  Both  these  systems  of  produc- 
ing magnesia  have  the  advantage  of  relative  cheapness  in  their  favor,  owing 
to  the  low  price  of  dolomite.  Prof,  Frank,  of  Charlottenburg,  has  advocated 
the  use  of  magnesia  as  a  substitute  for  plaster  of  Paris  for  casts,  and  Grund- 
manu  has  recently  shown  the  advantage  of  employing  a  mixture  of  magne- 
sia and  powdered  marble  for  this  purpose.  The  author  states  that  he  has 
found,  following  the  direction  given  by  Hirzel.  that  a  mixture  of  benzole 
aud  magnesia  is  the  very  best  possible  substance  for  the  removal  of  grease 
from  drawings  or  from  any  other  material. — Annalen  fur  Gcwerbf  und 
Bauwescn. 


A  CURIOUS  RFJJC. 


IN  the  collection  of  antiquities  and  oddities  in  the  rooms  of  the  State 
Historical  Society  at  Concord,  N.  H.,  is  a  stone  head,  the  origin  of  which 
it  is  impossible  to  trace.  A  gentleman  plowed  it  out  of  his  garden  aud 
nothing  like  it  is  now  known  to  exist  anywhere  in  the  world.  From  the 
top  of  the  forehead  to  the  bottom  of  the  chin  is  about  four  inches,  from  the 
tip  of  the  nose  to  the  hack  of  the  head,  three  inches.  The  head  is  repre- 
.sented  as  long  and  narrow,  with  what  would  be  called  a  Roman  uo.se,  to- 
tally unlike  anything  ever  found  in  the  way  of  primitive  sculpture  any- 
where in  New  Hampshire,  where  Indian  relics  are  ven.-  numerous.  Many 
have  speculated  upon  its  origin  and  don't  know  whether  to  refer  it  to  a 
race  of  people  who  inhabited  the  laud  before  the  Indians,  oi  whether  it  is 
an  accidental  carving  wrought  by  some  Indian  sculptor  as  a  purely  imagi- 
native piece  of  work.  With  this  may  possibly  be  placed  .some  of  the  bits 
of  stone  found  in  the  foot-hills  about  the  White  mountains  with   tracery 
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upon  one  or  both  sides,  foniihig  characters  unintelligible  to  students  of 
either  geology-  or  philology.  The  evidence  is  too  limited  and  the  discov- 
eries so  far  of  a  character  which  do  not  admit  of  systematic  study. 


THH  LARGEST  CORINTHIAN  CAP  IN  THE  UNITED  STATES. 

ON  Lil)liy  Hill,  Richmond.  Va.,  is  a  Confederate  soldiers*  monument 
which  has  the  largest  Corinthian  capital  in  the  United  States.  It  is 
of  granite,  8 — 8X8 — 8X7 — lo'a  and  weighs  85,000  pounds.  The 
monument  is  a  facsimile  in  design  of  Pompey's  pillar  and  is  built  of  very 
large  blocks  of  granite.  There  are  five  blocks  in  tlie  lower  cour.se  which 
averaged  from  20  to  30  tons,  and  the  twelve  stones  in  the  shaft  average  15 
tons  each.  The  granite  was  ijuarried  and  cut  by  the  Petersburg  Granite 
(Quarrying  Company,  Peter.sburg,  Va. 


T UK  great  strike  among  the  granite 
workers  of  New  Fji^land  is  ap- 
proaching a  seltlenifiit.  At  Quincy , 
Mass.,  Barre,  V^t.,  and  many  smaller 
centers  an  agreement  has  been  reached 
which  is  satisfactory  lo  both  employers 
and  employes.  This  battle  between 
organized  capital,  represented  by  the  New 
England  Mannfactnrcrs'  Association, 
and  organized  labor,  inthe National  Gran- 
ite Cutters' Union,  has  been  the  hardest 
fought  and  longest  of  any  labor  difficulty 
on  record.  For  twenty-one  weeks  the 
contest  has  been  going  on,  and  meeting 
after  meeting  between  committees  from 
both  sides  ended  without  result.  Kach 
side  insistedupon  maintaining  its  original 
stand  and  for  a  long  lime  no  conces- 
sions of  any  kind  were  made.  But  such 
action  seemed  like  suicide  on  both  sides, 
and  concessions  began  to  be  agreed  to, 
which  finally  resulted  in  a  compromise 
settlement,  on  which  neither  side  can 
claim  a  distinctive  victor}\ 

As  WILL  be  remembered  the  tronble 
began  over  the  bill  of  prices  which  term- 
iuafed  May  14.  The  employers  wanted 
the  new  bill  to  date  from  January  i.  the 
same  as  a  larger  proportion  of  bills  in 
the  West  have  dated  for  some  time.  The 
men  would  not  accept  January  i  as  a 
date,  insisting  upon  May  i  as  the  earliest 
they  would  accept  under  any  condition. 
So  the  matter  hung,  neither  side  yielding 


until,  at  last  a  compromise  date,  March  i . 
has  been  agreed  upon,  both  sides  making 
concessions  and  meeting  half  way  upon 
common  ground.  The  new  bill  runs 
nntil  March  iStjs.  with  proviso  for  arbi- 
trating any  di.spnte  and  an  agreement  lo 
give  at  lea.st  three  months'  notice  prior 
to  the  date  of  termination  if  any  changes 
are  wanted  by  either  side.  It  is  also 
agreed  that  there  shall  be  no  lockout  or 
strike,  pending  arbitration  of  difficulties 
which  may  arise.  Should  no  notice  be 
given  prior  to  the  termination  of  the  bill 
it  remains  in  force  for  three  years  suc- 
ceeding March,  1895. 

Cf'MMO.N  ground  seems  to  have  been 
reached  at  la.st,  and  one  of  the  most  costly 
strikes  the  country  has  ever  exper- 
ienced is  ended.  Hundreds  of  thousands 
of  dollars  will  not  cover  the  loss  sustained 
by  those  connected  with  the  granite  busi- 
ness, and  allied  trades,  to  say  nothing  of 
the  loss  to  other  bnsiness  influenced  more 
or  less  by  the  granite  industry;  ranging 
from  the  great  railroad  corporations,  car- 
rying their  thousands  of  tons  of  freight, 
to  the  humblest  groceryman  in  the 
country  villages  where  one  quarry  is 
operated.  Everybody  has  felt  its  injuri- 
ous effects;  everybody  has  sustained 
losses  of  greater  or  Ij^ss  magnitude. 

To  GO  a  step  farther,  the  sufferings 
and  privations  of  the  womeu  and  chil- 


EDirOkLM.  COMME.\"l\ 


5S3 


dren.  couipositig  the  families  of  the 
strikers,  eau  never  be  couipuLed.  True, 
the  strike  pay  came  regularly  ;  but  where 
the  regular  pay  of  from  fifteen  to  twenty- 
five  dollars  per  week,  scarcely  sufficed 
for  a  living,  how  have  they  lived  on  six 
dollars  doled  out  by  the  finance  commit- 
tees of  the  unions?  The  savings  have 
been  used  up,  large  bills  have  been  run 
at  the  groceries  and  self-denial  of  the 
most  exacting  sort  has  been  required  to 
exist  at  all.  But  the  future  looks  brighter. 
The  men  are  at  work.  All  difficulties  are 
settled  for  the  present  and  it  is  certain 
that  there  will  be  no  more  trouble  of  any 
magnitude  until  the  demand  for  the 
eight  hour  day  with  ten  hours'  pay  is 
made.  That  may  come  in  1N95;  it  may 
come  in  1H98.  But  it  will  come  sooner 
or  later. 

Now  what  are  the  points  gained  by  this 
prolonged  contest?  First  and  foremost 
an  added  respect  on  the  part  of  each 
organi/.ution  for  the  other.  It  has  been 
proved  that  the  resources  and  ability  of 
both  organizations  to  carry  on  an  endless 
conflict  are  limitless.  The  manufactur- 
ers gain  a  point  by  securing  a  concession 
which  allows  no  discrimination  between 
union  and  non-union  men,  and  the  men 
gain  a  point  in  the  agreement  of  the 
manufacturers  to  recognize  the  fiftj'  or 
more  firms  which  have  been  formed  since 
the  trouble  began.  That  is  all,  and  it 
looks  like  a  small  return  for  the  loss  sus- 
tained. 

Befork  the  news  of  the  settlement  of 
the  troubles  in  the  granite  centers  had 
hardly  reached  the  ends  of  the  countr>', 
came  the  announcement  that  there  was 
more  trouble  at  Barre  over  the  question 
of  the  employment  of  apprentice  tool 
sharpeners  in  the  place  of  the  regular 
jounieymen   sharpeners.     Men  le!t  the 


sheds,  one  manufacturer  losing  ttn  in  one 
day.  At  last  accounts  the  troubles  had 
not  been  settled,  and  evidences  of  a  strike 
to  last  all  winter  were  numerous. 

Thk  granite  cutters  claim  the  right  to 
leave  a  sheil  when  they  desire  as  individ- 
ual workmen.  They  present  this  as  a 
rebuttal  of  the  charge  made  by  the  manu- 
tacturers  that  the  union  cutters  have 
violated  the  agreement  recently  made  at 
Barre,  Vt.  If  the  individual  union  cut- 
ter may  quit  his  employment  when  he 
pleases,  wherein  is  the  union  justified  in 
"scabbing"  the  individual  cutter  who 
may  engage  to  work  when  and  for  whom 
he  pleases,  and  tying  up  the  business  of 
the  employer  who  engages  him?  Does 
the  rule  of  right  and  personal  liberty 
only  operate  one  way  ? 

Imftation  seems  to  be  the  besetting 
sin  of  builders.  The  great  aim  now  is  to 
erect  pretentious  structures,  which  shall 
compare  in  outward  appearance  with  the 
better  cla.ss  of  buildings,  and  at  the  same 
time,  be  put  up  at  the  minimum  of  cheap- 
ness. This  point  is  well  illustrated  in 
Indianapolis  in  the  construction  of  the 
new  building  to  replace  the  old  death- 
trap used  for  a  medical  and  surgical  in- 
stitute, destroyed  by  fire  with  such  ap- 
palling loss  of  life.  The  new  institute 
buiHing  will  be  more  substantial  than  tlie 
old  one,  but  cheapness  is  the  object  aimed 
at,  while  the  desire  to  imitate  the  outer 
appearance  of  a  noble  building  is  strong. 
To  carTA'  out  this  design  rock-faced  brick 
are  being  used  in  construction.  These 
brick  are  made  in  imitation  of  .sand.stone 
which  is  so  often  used  in  public  build- 
ings. No  argument  in  favor  of  the  use 
of  such  material  can  be  advanced  except- 
ing that  of  cheapness,  and  to  secure  that 
end,  durability  and  solidity  are  sacrificed, 
and  buildings  erected  adorned  with  tke 
most   oTwaVe    ox\\aw\ewVaNl\vi\\  \k>    'i.QX't\ 
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up  defects  in  material  or  coustructioii. 
Those  who  have  the  erection  of  this  in 
stitute  building  in  charge  are  no  more 
offenders  than  hundreds  of  others.  It  is 
a  spirit  which  has  seized  the  people  and 
until  the  incubus  can  be  shaken  off  there 
will  be  more  or  less  of  cheap,  unstable 
buildings.  It  were  better  that  the  build- 
ings in  all  such  cases  be  made  smaller  so 
that  the  genuine  stoue  could  be  used  in 
construction  and  at  the  .same  time  keep 
within  the  limit  of  cost-  If  rock-faced 
building  stone  isto  be  imitated,  it  is  surely 
a  strong  argument  in  favor  of  the  u.se  of 
genuine  stone  in  theerection  of  buildings. 
Ouly  good  things  are  imitated,  and  "imi- 
tation is  the  sincerest  flattery."  Il  would 
be  well  for  those  contemplating  the  erec- 
tion of  any  building  to  slop  and  consider 
carefully  before  accepting  rock-faced 
brick  in  the  place  of  stone,  merely  be- 
caiise  it  costs  a  few  dollars  less. 

The  foregoing  may  be  regarded  as  rep- 
resentative of  the  direction  toward  which 
we  are  drifting.  Art  in  all  ages  has  been 
illustrative  of  the  strongest  passions  of 
the  people  producing  it.  That  being 
true,  the  style  of  architecture  adopted  by 
us  at  present  represents  the  dominance 
of  commercialism,  the  mammon  of  this 
latter  part  of  the  nineteenth  century, 
Mammon  says  a  certain  amount  of  rent 
must  be  secured  from  a  certain  plot  of 
ground.  Straightway  springs  up  a 
twenty-story  building,  having  no  more 
claim  to  be  considered  arti.stic  than 
the  hut  of  the  Es<piimaux,  built  of  bk>cks 
of  ice  amid  the  snows  of  the  north.  The 
motif  is  bad  to  begin  with.  We  find 
all  the  meaningless  mouldings  and  ortia- 
nieiits  of  the  colonial  style  adopted  and 


used  in  buildings  erected  by  people  of 
means  and  ability  to  do  belter ;  but  those 
people  do  not  realize  that  the  colonial 
architecture  is  but  an  imitation  of  Euro- 
pean architecture  when  at  about  the 
lowest  ebb  it  ever  reached — the  Georgian 
period  in  England.  This  leads  to  the 
small,  insignificant  mouldings  and  trim- 
mings which  might  do  for  decorations 
for  a  child's  playhouse,  but  are  ridicu- 
lous when  used  in  the  construction  of 
buildings  which  ought  to  be  monuments 
to  the  builders,  and  representative  of  an 
art  which  ennobles  by  association.  The 
same  pettiness,  the  same  childishness  is 
exhibited  in  the  arrangement  of  bricks 
and  other  constructive  materials,  the 
whole  but  imitations  of  the  infancy  of 
the  R(>manesque,  where,  before  its  ma- 
turer  development  such  omateness  had  a 
place.  The  entablature  of  the  Renais- 
sance has  been  done  away  with  and  one 
part  of  the  building  fades  into  the  other 
division  excepting  the  difference  in  color 
of  material  or  painl  sometimes  used. 

The  artistic  sense  of  the  architect  re- 
bels at  this  prostitution  of  art  to  com- 
mercialism:  but  what  is  he  to  do? 
Nothing  but  build  as  directed,  getting 
the  best  results  possible  from  the  hetereo- 
genous  mixture  of  sl\  les  which  pass  for 
architectural  beauty  in  these  times.  He 
does  this,  hoping  that  the  artistic  sense 
of  the  people  will  yet  be  arou.sed  and  a 
demand  for  a  purer,  nobler  architecture 
follow.  Until  then  the  distortions  called 
by  various  names  must  continue  to  offend 
the  artistic  sense  of  every  true  lover  of 
architectural  beauty  in  design  and  treat- 
ment. 
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ImpuEP  WahRANTKRS  FNTHESALE  OFCCM>ns. 
— Wliere  ihereis  an  express  warranty  of  quality, 
quantity  or  title,  there  can  be  no  implteii  war- 
ranty of  the  same  general  nature.  In  case 
there  is  no  express  warranty  of  quality,  the 
buyer  takes  the  risk  upon  himself.  He  must 
look  out  unless  he  is  indemnified  by  an  implied 
warranty. 

There  is  an  implied  warranty  in  the  sale  of 
goods  by  saxnple  or  c'escription,  and  when  they 
are  sold  for  some  .special  and  known  purpose. 

(t)  Goons  Soi.D  nv  Sample  or  bv  DRSCRir- 
Tior*. — There  is  an  implied  warranty  that  goods 
sold  by  sample  or  by  <lescription  will  agree  in 
nature  and  quality  with  the  sample  or  descrip- 
tion. If  they  agree,  the  buyer  cannot  complain, 
however  faulty  they  may  be. 

|2)  Goods  are  in  certain  sales  warranted  to 
be  fit  for  the  purpose  for  which  they  are  pur- 
chased, where  the  seller  knows  that  purpose. 

But  no  siich  warranty  exists  where  the  buyer 
has  .seen  the  thing  and  understands  all  about 
it-  It  can  exist  only  when  the  buyer  cannot  see 
it  or  if  he  has  net  seen  it  knows  but  little 
about  and  relies  upon  the  superior  knowledge 
of  the  seller. 

{ft)  Provisions  that  are  sold  to  consumer 
to  be  eaten  must  be  fit  for  that  purpose.  If 
they  are  unfit  because  of  decay  or  otlier  cause 
the  seller  must  refund  the  cost  and  is  liable  for 
any  other  damage  ihat  they  cause.  If  the 
buyer,  however,  had  seen  the  thing  and  the 
defects  were  plain  to  him  or  known  to  him,  no 
such  wiranty  exists. 

{6)  Goods  of  any  kind  that  are  sold  to  a 
trader  for  the  purpose  of  being  resold  must  be 
salable.  If  they  are  not  salable,  unless  the 
buyer  knew  their  condition  at  time  of  purchase, 
the  seller  must  take  them  back  anri  refund  the 
price  paid.  The  seller  in  such  case  is  liable  for 
secret  defects. 

(f)  Machines  and  other  goods  are  often  sold 
to  accomplish  some  special  purpose.  In  such 
cases,  unless  the  buyer  has  seen  the  machine 
after  it  was  completed,  has  as  much  knowledge 
of  the  object  to  be  accomplished  as  the  seller 
and  knew  all  about  the  structure  of  the  thing, 


the  seller  warrants  that  the  machine  or  thing 
vrill  accomplish  the  purpose  for  which  it  was 
sold. 

This  renders  all  manufacturers  liable  to  their 
buyers  if  the  article  soltl  is  unfit  for  the  pur- 
pose for  which  it  was  sold. 

The  seller  of  a  watch  warrants  that  it  will 
run  and  keep  good  lime,  or  of  a  brick  machine 
that  it  will  make  good  bricks. 

These  implied  warrantees  exist  only  for  a 
reasonable  time  uAer  the  sale.  What  is  a  rea- 
sonable time  is  «lifferent  in  each  case,  it  depend- 
ing solely  upon  the  nature  and  circumstances 
of  each  case.  It  depends  upon  the  natureol  the 
article,  the  purpose  for  which  it  was  Ijoughl, 
and  the  treatment  of  the  article  by  the  buyer. 
Provisions  may  soon  become  defective  from 
their  nature  or  the  climate  or  season.  Machine 
may  be  gooil  for  ten  years  if  it  receives  ordinary 
care,  or  it  may  last  but  one,  if  badly  treated. 

In  all  these  cases,  if  the  defect  is  due  to  lack 
of  care  on  the  part  of  the  buyer,  or  his  agents, 
he  cannot  lay  the  blame  on  the  seller. 

Kkkect  of  Calls  for  Payments  on  Stock. 
—  Each  call  (or  unpaid  subscriptions  to  the 
stock  of  a  corporation,  gives  rise  to  a  separate 
cause  of  action  from  the  time  of  default  there- 
undtr,  and  a  refusal  to  pay  a  draft  for  the  first 
call  cannot  be  considered  as  a  denial  of  liability 
under  all  future  calls,  so  as  to  set  the  statute 
of  limitations  niuning  as  against  them.  And 
so  in  an  action  to  recover  an  assessment  on  the 
stock  of  a  corporation,  a  decision  that  the 
cause  of  action  was  barred  by  limitation  is  no 
bar  to  a  subsequent  action  betwee;i  the  same 
parties  to  recover  a  subsequent  assessnieuL 
Dorsheimer  v.  Glenn  and  Priest  v  Glenn.  U, 
S.  Circuit  Court  of  .Appeals.     51  Feb.  Rep.  405. 

Proof  of  Nkolioenck  by  CiRCtMsTANTtAL 
KviDRNCE. — To  sustain  an  action  for  damages 
far  death,  as  caused  by  negligence,  the  essen- 
tial facts  of  negligence  on  the  part  of  the  com- 
pany, and  of  freedom  from  negligence  of  the 
deceased,  may  be  proved  by  showing  circum- 
stances from  which  the  existence  of  those 
facts   may  fairly  aud  \c»\t^t.^^  X*.  vcA.^x't^^.   ^^. 
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tin-  inferences  from  the  rircunistaiices  shown 
are  not  certain  and  incontrovertible  the  ques- 
tion IB  one  for  the  jur>'.  Potter  v.  N.  Y.  C.  & 
B.  R.  R.  R.  Co.  Superior  Court  of  New  York 
•  City  19  N.  Y.  Sup.  862. 

Whkn     Stockholders    Ark    Liable.— A 

jmlj^nient  creilitor  *who  has  had  an  execution 
returned  unsatisfied  against  a  corporation  may 
maintain  an  action  against  its  stockholders  to 
recover,  for  the  benefit  of  all  creditors  who 
may  desire  to  be  made  parties,  the  amount  due 
uptui  unpaid  subscriptions  for  stock.  The 
liability  of  the  stockholders  is  several,  and  it 
is  not  necessary  to  make  them  all  parties. 
Proof  that  a  creditor  has  lost  his  legal  remedy 
a^^ainst  the  corporation  is  shown  by  the  judg- 
ment and  an  exeeulicn  thereon  returned  un- 
satisfied. Evidence  that  the  company  owns  a 
large  amount  of  personal  property  liesides  its 
road  and  franchise  is  inadmissible.  The  judg- 
ment is  conclusive  against  the  company  and 
stockholders  and  they  cannot  show  that  the 
indebtedness  for  which  the  judgment  was  re- 
covered arose  upon  a  contract  which  whs  ultra 
viros.  One  to  whom  stock  is  issued  and  in 
whose  name  it  appears  on  the  books  of  the 
corporation,  is  liable  to  the  <Tedilors  of  the 
corporntiou  for  the  unpaid  subscriptions, 
allhmigh  he  is  not  the  owner  of  such  stock. 
Baine.s  v.  Babcock.  Supreme  court  of  Cal.  30 
Pac.  Rep.  776. 

Kn-.iiT  IN  Land  PiiRCHASKn  av  Onk  Pkhson 
AT  TUK  CliAKC.i-:  OP  .Anothkr — Where  a  part 
of  the  price  of  the  laud  is  paid,  and  the  bal- 
ance is  secured  to  be  paid,  by  one  person  and 
the  conveyance  is  made  to  another  a  trust  re- 
sults in  favor  of  the  person  making  such  pay- 
ment. Such  a  case  couieK  within  the  excep- 
tion of  the  old  English  statute,  re-enacted  by 
mof-t  of  the  states,  providing  that  "No  trust 
ctniccrning  lands  except  such  as  may  arise  or 
result  by  implication  of  law,  shall  be  created 
or  dcclareil  unless  Iiy  an  instrument  in  writ- 
ing, sitjned  by  the  party  creating  or  declaring 
the  same,  or  by  his  attorney."  So,  under  this 
exception  if  only  a  part  of  the  purchase  money 
is  paid  by  the  third  party  there  will  be  a  result- 
ing trust  in  his  favor  for  the  proportion  paid. 


It  is  aho  VI  ell  settled  that  though  it  is  ex- 
pressed in  the  deed  that  the  consideration  was 
paid  by  the  grantee,  yet  verbal  evidence  is 
admissible  to  show  that  the  consideration  was 
in  fact  paid  by  a  third  person,  for  the  purpose 
of  establishing  a  resulting  trust  in  favor  of 
such  a  third  person.  Williams  v.  Wager.  Su- 
preme court  of  Veimont.    24 -\T.   Rep.  765. 

Rir.HT  TO  Take  PoRCtnLK  PossKssictx  on 
Expiration  of  Lkasr.— .^  tenant  after  the  ex- 
piration of  his  term,  becomes  a  tresposjer 
through  his  liolding  is  in  good  faith  under  a 
color  and  reasonable  claim  of  right;  and  the 
landlord  without  legal  process  may  forcibly 
enter,  therefore,  and  eject  him.  The  only 
question  in  so  far  as  the  tenancy  in  question  is 
concerned  is  whether  or  not  it  has  been  ter- 
minated. If  it  has,  the  tenant  is  a  mere  tres- 
passer and  the  landlord  has  the  right  to  use  as 
much  force  as  is  reasonably  neces^an.-  to  expel 
him.  If  the  tenancy  has  not  been  terminated, 
he  is  not  a  trespasser  and  the  landlord  has  no 
right  to  interfere  with  him.  But  the  question 
as  to  whether  the  tenant  is  entitled  to  posses- 
sion is  a  mere  question  of  right,  depending 
upon  the  fact  as  to  whether  the  tenancy  has 
been  leg.iUy  terminated,  and  not  upon  the  be- 
lief of  the  tenant  as  to  his  right  to  remain 
That  is  to  say,  the  mere  fact  that  n  person  hon- 
estly Relieves  that  he  is  lawfully  in  possession 
of  a  tenement  or  lands,  does  not  prevent  him 
from  being  a  trespasser,  and  liable  to  be  dealt 
with  as  such.  Possession  of  real  estate  is 
either  rightful  or  wron.o;ful.  And  the  right  to 
the  possession  thereof  is  the  right  of  owner- 
ship, is  to  be  determined  solely  by  the  eWdcnce 
submitted,  and  the  law  applicable  thereto,  and 
is  not  elependent  upon,  or  in  any  way  alTeclcd 
by,  the  belief  of  the  claimant  as  to  such  rigbt 
If  this  were  not  so  it  would  be  iu  the  power  of 
any  one  in  the  wrongful  possession  of  restl 
estate,  who  be'ieves  his  possession  to  be  right- 
ful, to  coTupel  the  person  who  is  entitled  lo 
the  possession  thereof  to  resort  to  an  action  »t 
law  to  recover  the  same:  thus  practically  nulli- 
fying the  right  which  the  law  confers  upcm  the 
owner  to  take  forcible  possession  by  expellirg 
the  trespasser.  Allen  v.  Koily,  Supreme 
Court  of  Rhode  Island.     24  At.  Rep.  776. 
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NOTES  FROM  THK  (jUARRIEvS. 


Forest  Port,  Oneida  Co  ,  N.  Y.,  has  a  bed  of 
granite,  unique  ninl  valuable.  It  was  discov- 
ered last  spring,  while  the  New  York  Central 
railroad  was  building  its  branch  to  the  Adi- 
rondacks.  TIjc  stone  has  been  used  for  llie 
abutments  and  piers  for  all  its  bridges  along 
the  new  line.  The  color  is  a  peculiar  black 
and  gray,  polishes  well,  ard  seems  to  be  spe- 
cially adapted  for  ninnunieiital  work,  The 
quarry  is  on  land  owued  by  Willianj  Slanbury 
and  promises  to  be  a  source  of  vast  revenue  to 
him,  being  the  only  deposit  of  the  kind  known 
iu  those  regions.  It  is  from  four  to  eight  feet 
thick  and  is  so  situated  that  quarrying  will  be 
ea-sy. 

Slate  has  been  discovered  in  large  quantities 
in  the  western  part  of  Mason  county,  Wtscon- 
sin.  and  Chicago  capitalists  have  secured  o|>- 
tions  on  much  of  the  land  in  that  vncinity. 
The  slate  is  said  to  be  of  good  (juality  and 
easy  to  quarr>*. 

The  regular  force  of  help  at  Booth  &  Flynn's 
stone  quarries,  Greeusburg,  Penn  ,  is  more 
than  500,  and  the  monthly  pay  roll  averages 
f7o.c>oo.  Last  year  2,723  car  loads  of  stone  were 
shipped  from  the  quarries.  The  latent  im- 
provements are  two  large  revolving  polishing 
tables. 

An  important  discovery  of  mosaic  and  black 
marble  and  of  fossil  iron  ore  has  beeji  found 
in  Alleghany  county,  adjacent  to  Clifton  Forge. 
Cincinnati  capitalists  have  an  option  on  the 
property  at  $40,000. 

^-.  L.  Dyer,  superintendent  of  the  Colton 
Marble  Works,  hos  Angeles.  Cal.,  says  that 
they  ha\e  just  quairied  the  largest  l)lock  of 
marble  ever  taken  out  iu  the  state.  When 
squared  it  will  be  rs  feet  long.  5  feet  and  4 
inches  wide,  6  feet  and  5  inches  thick  and 
weighs  25^  tons.  Just  imagine  a  single  block 
of  marble  that  size  and  weight!     It  is  to  be  cut 


up  into  marble  slabs  14  feet  fong,  5  feet  wide 
and  two  inches  thick,  and  will  be  used  in  the 
telephone  company's  new  building  at  Los  An- 
geles. Another  huge  block  of  the  same  ai^e  is 
being  quarried. 

Oxford  Granitf"  Company,  Oxford,  Me.,  have 
shipped  three  large  granite  blocks  to  Mechanic 
Falls  and  are  filling  an  order  for  foundation 
stock  in  Lewiston.  A  new  ledge  has  recently 
been  opened  on  the  company's  purchase  of  fine 
dark  granite  that  will  enable  it  to  fill  orders 
direct  from  its  own  rjnarry  for  fine  cemetery 
work. 

The  Berlin  &  Montello  Granite  Company,  of 
Chicago  now  owns  both  granite  cjuarries  in 
Eerlin,  Wis,,  the  Wisconsin  company,  usually 
spoken  of  as  the  Bunnermauu  quarry,  having 
concluded  the  sale  of  its  quarry  to  them.  Mr. 
Bannermann  will  continue  to  operate  his 
quarry  in  the  town  of  Warren,  seven  miles 
from  Berlin,  in  Waushara  county. 

Gray  &  Sons,  Lee,  Mass.  have  secured  the 
contract  to  erect  the  large  marble  arch  of  the 
state  house  at  Boston. 

A  fme  bed  of  sandstone  has  been  discoverer! 
at  Hambliu's  addition,  Battle  Creek.  Mich., 
and  a  quarry  will  soon  be  in  operation.  The 
rock  will  mike  excellent  paving  material. 

The  large  deposits  of  slate  lojig  known  to 
exist  on  the  south  side  of  the  Arkansas  river, 
in  Colorado,  five  miles  east  of  Salida,  on  the 
Denver  and  Rio  Grande  railway,  are  to  be 
opened  up  and  their  product  placed  on  the 
ninrkel.  The  deposit  in  its  a>aiu  course,  as 
located  by  survey,  stretches  for  one  and  a  half 
miles  south  of  the  liver  and  the  government 
has  now  issued  patents  for  the  two  sections  on 
which  it  lies.  A  company  is  being  organized 
in  Denver  to  operate  the  quarries  and  the  dit«.\. 
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is  expecterl  to  be  closed  in  a  few  days,  the  pro- 
duct l>eing  already  spoken  for  by  leading  Den- 
ver architects  for  use  iu  Iniilding. 

About  25  miles  east  of  Spokane,  Wash.,  is  a 
deposit  of  granite  which,  as  yet,  has  never  been 
worked.  The  quarry  is  the  property  of  J.  H 
Stone,  who  is  now  about  to  take  steps  to  devel- 
ope  it.  Mr.  Stone  has  had  samples  of  the 
granite  examined  by  experts,  who  have  pro- 
nounced it  equal  to  the  best  granite  of  New 
England.  At  the  present  time  Mr.  Stone  is 
busily  engaged  constructing  trackage  facilities 
to  the  quarry,  preparatory  to  setting  a  gang  of 
men  to  work  opening  up  and  developing  his 
underground  treasure.  There  is  a  likelihood 
that  Spokane  will  hear  more  of  this  granite 
quairy  shortly, 

Graham  county,  Ari/,ona,  has  some  excellent 
limestone  quarries  and  H.  M  Thatcher  has  ex- 
perimented by  burning  a  quantity  12  miles 
from  Solomonville  on  the  east  side  of  San 
Simon,  He  reports  the  supply  of  rock  from 
which  this  lime  was  burned  to  be  inexhaust- 
ible. All  the  lime  heretofore  burned  in  that 
vicinity  has  been  inferior  and  very  dark  in 
color.  This  is  white  as  snow  and  of  superior 
quality. 

A  force  i)f  15  to  20  men  employed  i)y  U.  K. 
Goodsell  at  ClilT  Haven  quarry,  Bluff  Foiut, 
near  Plaltshurg,  N.  Y.,  is  getting  out  Imilding 
stone  for  which  purpose  another  large  derrick 
has  been  placed  in  position.  A  superior  kind 
of  black  rock  or  Itmessone  dotted  with  red 
specks  has  been  discovered  which  may  turn 
out  to  be  black  marble  and  specimens  have 
been  shipped  to  Burlington,  Vt.,  to  be  polished. 
If  it  proves  to  be  marble  the  quarry  will  be 
worked  to  a  considerable   extent. 

Extensive  operations  in  the  quarrying  of 
building  stone  are  now  going  on  at  the  Ne- 
shammiiiy  Falls,  Penn.,  quarries,  on  the  Bound 
Brook    railroad.     The  quarrA'  is  located  on  the 


south  side  of  Edge  Hill,  and  a  good  quality  of 
stone  is  being  obtained.  A  contract  has  been 
taken  to  furnish  stone  for  bridge  work  on  the 
new  Frank  ford  branch  of  the  Reading  rail- 
road, now  buiUling  from  Logan  Station. 

\  company  of  Hudson,  Mass.,  men  is  devel- 
oping a  marble  quarry  on  the  Seth  Lee  farm 
in  Sheifield,  Mass.,  and  stone  of  pure  white  and 
line  quality  is  obtained. 

FOR  SALE,     WANTED,  ETC. 


^\ 
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THDied— Some  good  marble  setters.    Apply  or  id- 
'  dresa  Davidsok  &  SoMa.  Chicago.  IU. 

■\*7.\NTEr)  Position  aj«  tnnuaKer  or  foreman  in  rut- 
TT  stone.  T'apBble  of  taklDK  cliarge  of  whole  or  »o.T 
part  of  the  oulHtoue  Imslness.  Fifteen  years'  exper- 
lonce.  CorreHpondeiifc  Koltciteil.  .\ddrflfls,  Waivisb 
Gkavrson,  .1«7',  W .  7th  at.,  ClnoiDnall. 

TT^ANTKD— A  flnit-ela«9  foremftn  to  take  charge  of 
TT  SI  one-yard,  working  from  ;li  to  40  sandstone  rot- 
ters. Mu8t't>o  practical,  eaergeiic  and  exp«rieac«4l 
wtib  pIuDH  ami  soft  stone.  Permanent  sltuatton  gaar- 
«ntc<«^  to  th(>  rlKht  man.    Address  P.  S. C. .  oare  SKHIX. 

UARRY  FOR  KM  AN  WANTED.— AppUcaBl  miUt 
bi>  an  active,  paublng  man  of  experience  in  Rraoltf 
qulirryinif,  modem  in  hlu  Ideas  and  methods,  and  ca|W- 
ble  of  takinjr  full  charge  of  rovgh  stone  depsrtoieBt 
state  wberv  liut  employed  and  wagea  expected.  Ad- 
drBBs,  "OraBlte,"  care  of  •  .STtiHE." 

Wf  ANTED.  SITUATION- By  a  first-class  man,  »» 
»  T  agent  or  mansKcr  for  a  building-  f^ioae  onftrrr 
company.  Is  iborouchly  pottted  in  both  ttie  sale  sno 
iiuarryinif  of  .sionc  Fifteen  years  experience.  Flrst- 
rlaas  reference  given.  Would  prefer  the  west.  Ad 
iltfhs,  A.  W  ,  careof  "STONK.  " 

TpoR  SALE— A  tract  of  100  acres  of  extra  rtm-  ooHtk 
P  lanrl,  located  one  mile  south  of  Bloomlnion.  and 
one-hnlf  mile  from  I,.,N.  A.ft  C-  railway  track.  Stone  ba« 
oeen  fully  tcKted.  core  drilled,  and  naye  begun  strip- 
plujr  quarry;  channeling  to  begin  soon.  Will  well  la 
iractJ*  of  3t>  acres  more  or  less.  S.  C.  Dodus,  Bloom- 
Ington,  Ind. 


w 


IfANTKO.  SITL'ATION— A  thoroughly  practical 
T  T  nii^ii  of  large  experience  in  all  detall<)  of  marble 
or  moiiumeDiHl  work,  would  like  to  act  a*  superiateod- 
ent  of  the  ItuHincsH  for  a  good  city  or  country  sht^p:  or 
would  otieu  up  a  new  business  in  good  locality,  witb 
parly  abff  to  furnish  atiout  ^,000  capital .  AddrcM,  B. 
Oranile,  hTS  Plymou'h-ave.,  BofTalo.  K.  Y. 

lirANTBD.  SITUATION— By  practical  man  In  m»x- 
t  T  ijLe  and  granite  oemelerj-  work,  and  unj  class  of 
bullditiR-)<lone  work.  Posted  in  every  departmeat  of 
stone-work  ;  4.'i  years  of  age  ;  2ft  years'  experieooe:  !• 
years  ok  foreman,  etc. ;  very  best  reforenoes  ■»  to  abil- 
ity ac<l  reliatiUity;  strictly  temperate  and  atffidy;  per- 
manency ut  reasonable  pay  preferred.  Address  8.C. 
BRISK,  Independence,  Ky. 
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THE  MARBLE  REGION  OF  KNOXVILLE,  TENN. 


REFERENCE  to  a  geological  map  of  eastern  Tennessee  shows  a  broad 
baud  of  Trenton  limestone  extending  quite  across  the  state  in  a 
uortlieaslerlyaud  southwesterly  direction,  bounded  upon  the  east  by 
the  Unaka  mountains  and  on  the  west  by  the  Cumberland  table 
Lands.  TheTreuton,  in  fact,  underlies  the  entire  region  commonly  known 
as  the  Valley  of  East  Tennessee,  Though  all  belonging  to  the  Trentou 
terranes,  the  limestones  throughout  the  belt  are  by  no  means  uniform  in 
composition,  nor  regular  in  structure  and  arrangement.  Referred  to  their 
original  horizontal  position,  the  various  beds  in  the  entire  series  lie  as  fol- 
lows, beginning  with  the  lowest:  (i)  Blue  limestone  with  many  fossils, 
200  to  600  feet  in  thickness ;  (2)  Chocolate  red,  pink  and  variegated  and 
highly  fossiliferous  limestone  {marble)  3S0  feet  in  thickness  ;  (3)  Blue  shale 
400  feet  in  thickness,  and  lastlj',  the  .so-called  Iron  limestone  250  feet  in 
hickness. 

^  Although  now  discontinuous,  the  marble  bed.s,  according  to  State  Geol- 
ogist Safford,  once  covered  a  long  area  reaching  from  the  northern  part  of 
McMinu  county  to  the  Virginia  line  north  of  Rogersville,  an  area  some  120 
miles  in  length  by  20  miles  in  width.  Before  the  Appalachian  chain  as- 
sumed its  maximum  elevation,  they  formed  the  bottom  of  shallow  seas, 
where  lived  and  died  the  multitude  of  corals  and  crinoids  whose  calcareous 
remiins  constitute  so  large  a  bulk  of  the  stone,  and  so  beautifully  diversify 
it.  But  the  forces  which  gave  birth  to  this  mountain  system  threw  the  beds 
into  a  series  of  folds  the  main  axis  of  which  run  parallel  to  the  mountain 
system  ;  to  the  heat  and  pressure  incident  to  this  folding  we  owe  the  crys- 
talline structure  and  general  metaraorphism,  whereby  the  stone  assumed 
the  physical  qualities  essential  to  their  use  for  decorative  work.  Subsequent 
59 « 


] 


592 


THE  MARBLE  REGION  OF  KNOXVILLE,  TENN. 


r 


— '•'-i 


l^w^ 


^i 


5«^ 


erosiou  has  cut  down  the  tops  of  these  folds,  leaving  the  remnant  beds  some- 
times steeply  inclined  and  often  badly  shattered  and  decomposed. 

An  idea  of  the  position  of  the  marble  beds  as  they  appear  in  Knox,  Blount, 
Loudon  and  Monroe  counties,  may  be  gained  from  the  accompanying  map 
compiled  from  data  obtained  by  the  United  States  Geological  Sur\-ey,  the 
original  being  in  the  possession  of  Mr.  J.  J.  Craig  Jr.,  of  Knoxville.  to  whom 
we  are  indebted  for  the  privilege  of  its  reproduction  here.  As  will  be  per- 
ceived the  mar- 
ble areas,  repre-d 
sented  on  the 
map  by  the  heavy- 
dark  lines,  are 
comparatively 
narrow,  greatly 
elongated  in  a 
northeast  and 
southwest  direc- 
tion, and  often 
very  sinuous. 
They  reach  their 
maximum  width, 
that  is  to  say. 
thickne-ss,  in  this 
P'G.  2.  particular     case, 

NEWIA'  OI'ENKD MARBLE  QUARRY  ONLINE  OF  MARIETTA  AND  NORTH    iu  the  rCgion  ad-' 
GEORGIA  R.  R.  SOME  17  MILES  S.  W.  OK  KNOX\TLLK.  joining,     EUd     tO 

the  southwest  of 

Knoxville. 

As  is  usually  the  case  but  a  small  portion  of  the  beds  here  shown  are 
capable  of  yielding  merchantable  marble.  This  for  a  variety  of  reasons, 
prominent  among  which  are  the  facts  that  (i)  The  original  character  of  the 
sediments  was  not  uniform  over  the  entire  area,  and  not  all  of  such  a  charac- 
ter as  to  yield  stone  of  good  quality  on  metamorphism  :  (2)  The  beds  were 
not  infrequently  badly  shattered  during  the  upturning,  whereby  the  produc- 
tion of  sound  blocks  of  merchantable  size  is  rendered  impossible  :  (3)  The 
beds  are  not  infrequently  too  deeply  covered  with  worthless  debris,  whereby 
the  work  of  stripping  is  rendered  excessively  costly,  and  (4)  Terrestrial 
waters  have  in  many  cases  dissolved  out  portions  of  the  stone  along  lines  of 
weakness  and  fracture  leaving  the  sound  materia!  behind,  not  in  continuous 
beds,  but  only  in  rounded  bowlderlike  ma-sses.  Indeed  this  last  named  con- 
dition of  affairs  is  peculiarly  characteristic  of  the  region,  and  to  it  is  due  the 
too  prevalent  impression  that  the  Tennessee  marbles  are  not  to  be  found  ia 


i^-j^. 


Th^  view  ihows  (he  irregularly  eroded  surface   of  the  beds  due  to  iuperficiat 
solution  f>v water. 
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lid  beds  at  all.  That  such  a  view  is  due  to  an  exceedingly  limited  knowl- 
Igrg  of  the  region  under  discussion,  will  become  apparent  as  we  proceed, 
though  that  such  an  idea  should  have  originated  is  by  no  means  strange 
when  we  observe  the  surface  appearance  of  the  stone  and  the  very-  super- 
ficial manner  in  which  it  has  in  most  cases  been  quarried.  This  peculiar 
bowlder-hke  character  of  the  superficial  beds  is  well  shown  in  Fig.  2  from  a 
photograph  of  the  Knox  and  Brown  tjuarrj'  on  the  Marietta  and  North 
Georgia  railroad,  some  seventeen  miles  southwest  of  Knoxville.  The  open- 
ing here,  at  the  time  the  view  was  taken,  (June,  1892)  was  some  200  feet  in 
length,  but  so  far  the  work  had  been  confined  to  stripping,  no  actual  quarry- 
ing having  been 
u  n  dert  aken. 

The  surface 
waters  acting  for 
many  years  have 
sought  out  each 
line  of  weakness 
through  which 
they  have  per- 
meated, gradu- 
ally dissolving 
lit  the  mate- 
rial, leaving  the 
-^ounder  part  of 
the  stone  in  the 
rounded  masses 
as  here  shown. 
Nevertheless 
the  character  of 
the   beds    varies 


Fit--..  3, 
>lCAKBI,B  QUARRY  PTKAR  JUNCTION   OF  FRENCH   BROAD 

AND  HOLSTOX  RIVERS. 

Thf  vifw  is  ekaracterisiic  and  illuilralei  the  apparent  lack  of 

(OHtinnity  of  the  btdi. 


r^eatly  throughout  the  area.  In  places  the  stone  lie.s  nearly  horizontal  and 
in  beds  from  two  to  six  feet  in  thickness;  .sometimes  incoutinuous  beds,  or 
again  in  disconnected  masses,  originally  continuous  but  now  divided  by 
joints  which  by  percolating  waters  have  been  widened  into  fissures.  (See 
Fig-  3-)  These  last  are  often  filled  with  a  red  tenacious  clay,  the  insoluble 
residual  constituent  of  the  stone,  and  which  aside  from  being  a  nuisance, 
inv^olves  a  considerable  outlay  for  its  removal.  In  other  cases  the  beds  dip. 
tas  shown  in  Fig.  4.  Obviously  in  such  ca.ses  the  cost  of  working  must  in- 
crease as  the  beds  are  followed  into  the  hill,  but  obviously  also,  the  character 
of  the  stone  as  regards  soundness  is  likely  to  improve.  It  may,  however, 
not  be  out  of  place  here  to  call  attention  briefly  to  one  point,  the  full  im- 
portance of  which  did  not  impress  itself  upon  me  until  after  leaving  the 
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region.  The  erosion  and  solution  of  the  stone  being  due  to  surface  waters, 
must  be  more  or  less  superficial»  aud  heuce  it  is  a  fair  inference  that  the  deeper 
one  goes  the  larger  will  be  the  blocks  obtainable.  It  does  not  necessarily 
follow,  however,  that  the  blocks  will  be  sounder,  since  the  percolating 
waters  have,  in  their  work  of  destruction,  only  followed  out  lines  of  weak- 
ness, the  "checks"  and  various  flaws  by  which  the  stone  was  traversed.  It 
is  the  soundest  part  of  the  bed  that  is  left,  and,  indeed,  were  it  not  for  the 
residual  clay  and  other  debris,  this  uaturaJ,  though  wasteful  method  of 
quarrying  could  scarcely  in  all  cases  be  considered  a  drawback.  That  the 
stone  .sometimes  occurs  in  massive,  heavy  beds  is  well  shown  by  the  view, 
(Fig.  5)  given  of  the  old  Concord  quarry,  No.  2.  The  beds  dip  here  towards 
the  southeast  and  are  so  sound  that  slabs  of  any  desired  size  can  be  cut 
across,  or  with,  the  bedding.  The  stone  is  the  granular  variety.  The  figure] 
in  the  middle  background  will  serve  to  give  an  idea  of  the  relative  thicknes 
of  the  beds. 

In  color  the   Tenne.s.se   marbles   are    variable.     That  first  brought  .nt< 
notice  was  a  highly  fossililerousdarkchocolatestoue  variegated  with  white^ 
To  many  persons  this  is  still  the  only    'Tennessee  marble."     Beautiful 
are  many  of  these  varieties,  with   the  (chocolate   or   even  red  groundma.ss,| 
often  variegated  with  large  white  fossils,  (Orthocera)  they  are  by  uo  means 
the  only,  nor  at  present  the  most  sought  marbles  of  the  region.    Just  noi 
the  demand  is  more  for  a  uniformly  warm  tiright  stone    that  may  be  usee 
for  interior  decoration  where  the  chocolate  variety  is  too  dark  or  too  somber. 
Such  a  stone  is  found   in   the   granular   gray    and    pink    beds  iramediatel] 
underlying  the  fossiliferous  variety.     These  are  the  beds  that  are  now  re-l 
ceiviug  the  greatest  amount  uf  atletrlion,  and  which  may  well  claim  equality 
with  any  stone  now  on  the  markets.     Slabs  ten  by  four  feet,   or  six  feet 
square,  are  readily  obtained  free  from  all   flaws  and  blemishes,  giving  over 
every  inch  of  surface  a  finish  like  enamel  and  requiring  no  filling  whatever.     I 
think  it  may  truthfully  be  claimed  that,  with  the  possible  exception  of  the 
white  and  blue-gray  marbles  of  Vermont,  there  are  upon  our  markets,  from 
whatever  source,  no  stones  which  are  in  this  respect  the  equals  of  the  pink 
and  g^ay  varieties  of  this  region. 

The  Tennessee  quarries  are  in  many  instances  peculiarly  favorably  situ- 
ated for  the  shipment  of  their  product.  In  those  at  the  junction  of  the 
French  Broad  and  Holston  rivers  an  inclined  railway  takes  the  blocks  to  the 
water's  edge,  where  they  are  loaded  upon  scows,  or  lighters,  which  are  then 
chaperoned  by  a  stern-wheel  steamer  down  the  .stream  to  the  railroad.  In 
other  instances  short  branch  lines  are  built  to  the  main.  road.  It  must  be 
confe.ssed  that  .so  far  as  the  writer  could  learn,  a  deplorable  lack  of  busiuess^ 
foresight  aud  energy  has  thus  far  been  displayed  by  the  railroads  to  whom 
these  branch  lines  are  tributary.     Little  encouragement  seems  to  be  offer* 
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in  the  way  of  building  the  lines  or  other  inducementJ.  such  as  might  result 
in  vastly  increasing  their  own  carrying  trade.  Indeed  throughout  the  re- 
gion the  managers  seem  yet  to  learn  that  there  may  be  methods  of  build- 
ing up  an  extensive  traffic,  either  in  freight  or  passengers,  other  than  by 
begrudgingK  accepting  that  which  is  practically  forced  upon  them.  lu 
still  other  cases  it  is  necessary  to  haul  the  stone  by  wagon  to  the  nearest 
railroad, O  bviously  quarries  thus  situated  lahoi  under  great  disadvantages, 
since  the  character  of  the  soil  is  Mich  that  good  roads  can  be  maintained 
only  at  a  very  considerable  outlay  of  time  aud  labor.  As  a  matter  of  fact, 
such  are,  with  one  or  two  possible  exceptions,  not  maintained  at  all. 

Marble  quarrying  in  east  Tennessee  began  in  1.S38  with  the  organization 
of  the  Rogersville  Marble  company,  with  headquarters  and  works  at  Rogers- 
ville,   in  Hawkins  county.     The  stone  was  first  brought  prominently  to 

public  attention 
by  its  adoption 
foi  the  interior 
il<-coration  of  the 
Inited  States 
capitol  building 
at  Washington. 
Stone  for  this  pur- 
pose was  obtained 
from  quarries 
opeued  by  the 
government  at  a 
point  some  nine 
miles  southwe-st 
of  Rogersville,  on 
the  banks  of  the 
Holston  river. 
For  many  years 
nearly  the  entire 

supply  of  the  so-called  "Tennessee  marbles"  was  drawn  from  quarries  in 
this  vicinity,  but  of  late  years,  owing  to  the  more  easy  accessibility  of  the 
stone  in  Knox  aud  Blount  counties,  together  with  a  growing  demand  for 
the  pink  granular  over  the  variegated  varieties,  there  has  been  a  decided 
change,  and  the  quarries  of  Hawkins  county  produce  but  a  relatively  small 
proportion  of  the  entire  output. 

The  methods  of  quarrv'ing  in  the  Tennessee  regions  differ  a  little  from 
those  elsewhere  employed.  The  Wardwell  channeling  machine,  .so  effica- 
cious in  the  Vermout  fields,  is  here  little  if  at  all  used,  owing  to  the  uneven 
nature  of  the  surface,  and  the  lack  of  continuity  of  the  beds.     The  Inger- 


r-u;.  4. 

MARBLE  QUARRY  NEAR  JUNCTION   OF    FRENCH   BROAD 
ANP  HOI.STON  RIVERS. 
The  view  thtixi's  Ike  dtfipiHg  of  Ike  hedi. 
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soil  quarry  bar  and  ordinar>^  steam  drill  are  the  main  reliance,  though  the 
Knox  system  of  blasting  whereby'  large  blocks  may  be  lifted  by  a  single 
hole  charged  with  but  a  few  ounces  of  powder,  and  this,  too.  apparently 
without  shattering  or  otherwise  injuring  the  materia!,  bids  fair  to  do  away 
with  either.  The  quarried  material  is  in  large  part  shipped  in  bulk  to  New 
York  and  other  large  cities,  to  be  there  worked  up  as  occasion  demands,  and 
the  piles  of  huge  blocks  lying  about  the  quarries  and  shipping  yards,  all 
nicely  squared  and  free  from  defects,  are  very  impressive.  Nevertheless  a 
not  inconsiderable  proportion  is  worked  up  in  the  yards  at  Knoxville.  W. 
H.  Evans  &  Sons  of  Baltimore,  have  here  an  extensive  mill,  under  the  en 
ergelic  management  of  Mr.  J.  E.  Willard.  Another  large  establishment  is 
operated  under  the  direction  of  Mr.  J.  E.  Hart,  president  of  the  East  Ten- 
nessee Stone  and 
Marble  Company. 
The  marble  in- 
dustr>'  of  East 
Tennessee  is  as 
yet  in  its  infancy. 
After  what  has 
already  been  said 
regarding  the 
early  history  of 
Ihe  quarries  this 
may  seem  an  un- 
warrantable state- 
ment. It  is  never- 
theless true,  and 
thecauses  though 
various,  are  not 
far  to  seek. 
First,  there  is  an 

unlimited  supply  of  marble  of  excellent  quality  and  sufficiently  diversified 
in  color  and  texture  to  meet  the  demands  of  an  everchanging  and  capricious 
fashion.  In  nearly  every  instance  a  granular,  pink  or  ro.se  marble  immedi- 
ately underlies  the  red  and  chocolate  variegated,  so  that  both  varieties  may 
be  produced  at  the  same  time  or  alternately,  as  occasion  demands.  Until 
recent  years,  attention  has  been  given  mainly  to  the  variegated,  fossil  bear- 
ing varieties.  The  use  of  this  stone  must  always  be  somewhat  limited. 
Its  color  is  as  a  rule  too  dark  for  wainscoting,  excepting  in  well-lighted 
rooms,  and  the  market  for  it  for  furniture  purposes  must  always  be  too 
limited  for  an  extensive  industr>\  Of  late  years  the  use  of  oak  and  other 
hard  woods  for  the  latter  purpose  has  so  far  taken  the  place  of  marble,  that 


KIG.    5. 

MARBLE  QUARRY  ON  LINE  OF  EAST  TENNESSEE.  VIRGINIA  AND 

GEORGIA  R.  R..  NEAR   CONCORD,  KNOX  COUNTY, 

T^t  ifmarry  wax  Ump»ra*ily  abandoHeti  at  the  time  the  view  war  taken,  but 
well  iltuslmtei  the  Stavily  hedded  (haracttr  of  the  materiaU. 
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many  of  the  old  quarries  are  now  lying  idle  from  tliis  cause  alone.  (2)  The 
use  of  marble  for  interior  decoration  has  but  begun  in  America.  Within 
the  past  ten  years  there  has  been  a  wonderful  change  in  this  respect,  and 
the  number  of  priv-ate  and  public  buildiugs  which  are  erected  annually  in 
our  large  cities,  and  which  are  richly,  even  elaborately  decorated  with  the 
most  expensive  marbles,  is  increasing  at  a  mar\'elous  rate.  (3)  At  present 
there  are  known  within  the  limits  of  the  United  States  no  marbles  superior 
to  the  "Gray  Knox,"  "Peach  Blossom,"  "Maiden's  Blush,"  and  other  varie- 
ties from  near  Knoxville.  Sound,  clean,  with  clear  warm  tints,  they  rank 
with  the  best  the  world  can  produce.  Singularly  enough,  too,  the  value  of 
these  ligh  ter  varieties  for  bu  i  Iding  purposes  seems  up  to  date ,  to  have  been  almost 
wholly  overlooked.  Knoxville  itself,  the  very  center  of  the  marble  iudu.stry,  \& 
a  city  of  mud-colored  brick  and  wood.  The  postoffice  building  of  the  "Gray 
Ki;ax"  and  a  recently  erected  church  of  Georgia  marble  are  the  only  stone 
buildings  of  importance  within  the  city  limits.  Yet  it  is  safe  to  say  that 
there  is  lying  on  the  dump  piles  of  the  uunierous  quarries  enough  stone  of 
the  very  best  quality  to  practically  rebuild  the  city.  The  stone  is  thrown 
upon  the  dump  simply  because  the  blocks  are  not  of  such  size  and  shape  as 
to  piy  to  ship  for  sawing  into  slab^  a-i  decorative  marble.  At  a  very  small 
expense  such  blocks,  now  worthless,  or  used  only  for  lime-burning,  and  road- 
ballast,  may  be  reduced  to  such  size  and  shape  as  are  needed  for  building. 
Such  stone,  however,  is  shown  to  best  advantage  in  rock -faced  work.  The 
postoffice  building,  already  mentioned,  is  tool  dressed.  The  individual 
character  of  the  stone  is  thereby  entirely  lost.  It  appears  only  asadirtj' 
whitish  material,  and  might  almost  as  well  be  of  cement.  Rock-faced  work, 
showing  the  clean  fracture  and  gli.stening  cleavage  facets  of  the  calcite,  as 
well  as  its  warm  tints,  would  be  much  more  effective,  as  well  as  cheaper,  since 
the  cost  of  the  tool  worked  or  sawn  surfaces,is  nearly  double  that  of  rock-faced. 
An  important  item  which  has  heretofore  mitigated  against  the  Tennessee 
stone,  is  the  unbusiness-like  methods  of  quarrying  pursued  in  times  past. 
Owing  to  lack  of  capital,  to  lack  of  proper  knowledge  of  quarry  methods,  or 
to  what  you  will,  the  country  has,  to  use  a  popul  ar  and  not  inappropriate 
phrase,  been  simply  "hogged"  over,  or  "badgered,"  That  is  to  say  the  quarries 
are  little  more  than  holes  such  as  might  be  dug  by  one  of  the  indigenous 
razor-backs,  or  industrious  but  iudiscrixninating  badgers.  This  condition 
of  aflfairs  is  shown,  in  a  mild  form,  in  Fig.  6.  Owing,  we  will  assume,  to 
lack  of  capital,  it  has  apparently  been  necessary  that  the  quarr>' should  pay 
expenses  from  the  very  start.  A  minimum  amount  of  stripping  was  done. 
and  attention  given  to  the  taken  out  of  merchautable  blocks  at  once.  The 
present  alone  was  regarded  ;  the  interests  of  the  future  overlooked.  As  a 
natural,  an  inevitable,  con.sequence,  the  quarry  .shortly  became  in  that  con- 
dition suggested  in  the  illustration,  where,  buried  in  its  own  debris,  further 
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work,  without  too  great  ati  outlay  of  time  and  money,  will  be  impossible. 
The  quarry  must  be  abandoned  and  fresh  sites  found  elsewhere.  The  in- 
iquity of  the  system  is  fully  recognized  by  a  majority  of  the  present  opera- 
tors, who  are  now.  as  in  the  other  views  shown,  devoting  a  greater  outlay  to 
the  prelimiuar>'  w^rk  of  stripping  and  clearing,  trusting  to  the  future  for  a 
return  of  the  .iione\  thuf-  invested. 

Still  another  fact  that  must  operate  strongly  in  favor  oi'  the  quarries  of 
Tennessee,  as  well  as  those  of  the  entire  South,  and  particularly  with  refer- 
ence to  those  producing  building  material,  is  the  perfectly  assiniue  course 
pmsued  by  the  granite  workers  of  New  England  during  the  past  six  months. 

It  is  safe  to  say 
that  *  no  policy- 
could  be  devised 
by  the  worst 
enemy  of  the 
New  Kngland 
workman,  none 
better  calculated 
t(f  ruin  ♦he  stone 
industry  in  the 
North,  and,  as  a 
supplement  al 
consequence,  to 
build  it  jp  in  the 
South  than  that 
which  has  re- 
sulted in  the 
strikes  still  in 
progress,  at   the 

time  this  is  written,  throughout  the  New  England  states.  It  is,  however, 
an  ill  wind  that  blows  nowhere,  and  just  in  proportion  as  the  Eastern  gran- 
ites are  driven  from  the  markets  by  short-sighted  labor  unions,  the  pink 
and  gray  Tennessee  marbles  may  find  their  place,  if  the  business  is  managed 
at  all  efficiently.  Other  items  which  can  but  favor  the  further  development 
of  the  quarries  of  this  region,  are  the  equitable  climate  and  low  prices  of 
labor,  mechanics  and  laborers  receiving  but  from  $i.oo  to  $1.50  per  day  aM 
against  $1.33  to  $1.87  in  Vermont  and  $2.00  to  $3.00  in  California.  The 
output  of  marble  for  the  entire  stale  of  Tennessee  during  1889,  as  given  by 
the  eleventh  census,  was  309,709  cubic  feet,  valued  in  the  rough  at  $419,. 
467,  twenty-nine  quarries  and  some  seven  hundred  and  fifty  employes  being 
engaged  in  its  production.     This  amount  is  less  than-one  tenth  the  produc- 
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tion  of  the  entire  United  States,  but  in  making  comparisons  it  should  be 
remembered  that  the  statistics  for  the  other  states  include  building  marbles 
as  well,  while  those  of  Tennessee  are  for  decorative  stone  only.  So  that 
while  the  state  stands  but  fourth  in  the  list  as  a  producer,  so  far  as  actual 
quantity  is  concerned,  being  outranked  by  Maryland,  New  York  and  Ver- 
mont, in  point  of  value  of  quarried  material  she  stands  second,  being  out- 
ranked only  by  Vermont.  This  in  itself  speaks  well  for  the  superior  quality 
of  the  Tennessee  stone. 

In  closing  the  writer  cannot  refrain  from  expressing  his  thanks  to  the 
many  gentlemen  connected  with  the  marble  industry'  of  Knoxville  and 
vicinity,  but  for  whose  many  attentions  little  could  have  been  accomplished 
during  the  limited  time  at  my  disposal.  Prominent  among  them  should  be 
mentioned  Mr.  J.  J.  Craig,  Jr.,  Mr.  T.  S.  Godfrey,  Mr.  J.  E.  Hart.  Messrs. 
Knox   and    Brown,    Mr.   J.   Ed.   Ross  and  Mr.  J.  Iv    Willard. 

Geo.  P.  Merrili. 


Jiyi  R.W.I 
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OFFER  TO  TEST  INDIANA  STONE. 

F.  M.  GOSS,  director  of  the  Engineering  Laboratory  of  Purdue 
'ersity,  Lafayette,  Ind.,  writes  to  Stone  as  follows : 
That  the  record  of  the  Engineering  Laborator>'  of  Purdue  University,  con- 
cerning the  building  stones  ot  Indiana  may  he  made  more  complete,  we  will  agree 
until  further  notice  to  test,  free  of  cost,  any  sample  of  Indiana  stone  that  you  may 
send  us,  or  cause  to  have  sent  us;  and  we  will  also  agree  to  return  a  report  giving 
facts  as  found  concerning  the  same;  all  under  the  following  conditions  : 

1.  Kvery  sample  must  be  shaped  up  in  the  form  of  a  lwo-in*:h  cube  ready  for  tesiing. 

2.  Every  sample  or  set  of  sflinpies  must  be  accompanied  by  a  statement  giving  name 
and  address  of  parly  interested  in  having  the  test  made  ;  the  county  and  the  part  of  the 
county  from  which  the  sample  is  taken  ;  the  name  of  the  quarry,  if  a  (juarry  is  worked  ; 
the  depth  below  the  surface  from  which  the  sample  is  taken  ;  and  when  possible  the 
date  when  the  block  was  quarried. 

3.  The  statement  must  be  certified  to  as  correct  by  a  resident  freeholder  in  the 
county  from  which  the  specimens  are  sent. 

We  make  this  concession  believing  that  the  information  we  secure  will  be  worth  \t> 
us  as  much  as  the  price  which  we  ordinarily  ask  for  testing.  Where  no  statement  is 
sent,  or  where  the  stone  is  from  out  of  the  state^  the  usual  charge  of  I1.50  per  cube  will 
be  made. 

It  should  be  understood  that  the  results  of  all  tests  will  be  made  a  matter  of  record 
at  our  laboratory.  No  public  use  will  ever  be  made  of  individual  tests  that  can  in  any 
way  operate  lo  the  disadvantage  of  parties  interested.  The  report  retumed  wiJl  give 
facts  only.  The  university  will  express  no  opinion  as  to  the  value  of  the  thing  tested. 
The  opinion  of  a  professor  acting  in  his  individual  capacity  could  be  obtained,  but  thi» 
would  need  to  be  the  subject  of  a  specific  inquiry. 
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TVVKNTY-FIVH  miles  west  of  Cleveland  at  the  junction  of  the  Cleve- 
land, Cincinnati,  Chicago  &  Si.  Louis  Railroad,  commonly  known  as 
the  "Big  Four,"  and  the  Cleveland,  Lorraine  &  Wheeling  Railroad,  is 

the  town  of  Grafton,  where  are  located  the  extensive  interests  of  the 
Grafton  Stone  Company,  and  the  Elyria  Stone  Company.  The  first  mentioned 
■company  is  the  largest  operator  in  the  "Berea"  district  after  the  Cleveland 
Stone  Company.  It  began  operations  in  1 865  under  the  title  of  the  Black 
River  Stone  Company,  and  its  product  for  many  years  consisted  wholly  of 
grindstones.  In  1879  it  merged  into  "a  stock  company  under  its  present 
title.  It  is  officered  as  follows:  E.  S.  Flint,  president;  W.  E.  Miller,  vice 
president  and  general  manager;  Col.  S.  Bliss,  treasurer,  and  W.  S.  Miller, 
secretar\'.  Their  possessions  extend  nearly  in  a  semi-circle  for  several 
thousand  feet  and  are  constantly  being  added  to.  Not  more  than  twenty 
feet  of  stripping  is  necessary  and  good  stone  is  found  for  a  distance  of  sixty 
to  seventy  feet.  A  peculiar  and  valuable  feature  of  the  stripping  lies  in 
the  fact  of  its  having  a  stratum  of  the  be.st  sand  for  sawing,  which  is  supe- 
rior to  lake  sand  and  about  pays  for  the  stripping,  while  the  balance  is  a 
fine  clay  that  has  been  made  into  the  finest  red  facing  brick. 

The  stone  is  buff  with  about  twenty  feet  of  bhie  on  the  lower  level,  and 
divided  into  beds  of  nearly  the  same  arrangement  as  the  Amherst  stone. 
These  are  free  from  fractures.  Views  of  their  two  principal  quarries  will 
be  found  in  the  combination  picture  on  another  page.  That  shown  in  the 
upper  right  hand  corner  is  the  west  quarry  and  that  in  the  lower  corner 
is  the  old  Black  River  quarry.  Over  forty  car-loads  per  day  of  building 
stone  are  produced  from  these  quarries.  The  buff  and  blue  split  rock  is 
extensively  used  in  many  of  the  finest  buildings  in  Pittsburgh,  Philadelphia, 
New  York,  Washington,  Baltimore,  Boston  and  Toronto,  in  all  of  which 
regularly  established  offices  of  the  company  may  be  found. 

In  addition  to  building  stone,  these  quarries  produce  upwards  of  fifty 
tons  of  grindstones  daily.  The  company  owns  the  right  of  way  from  the 
village  into  its  possessions  and  operates  the  Grafton  &  Brunswick  Rail- 
road connecting  with  the  railroads  before  mentioned.  A  branch  of  the 
Baltimore  &  Ohio  is  contemplated  which  will  also  connect  with  the 
road  of  this  company.  There  are  .six  gangs  in  their  saw  mill,  a  remark- 
ably clean  plant  by  the  way,  having  good  drainage  and  careful  attention. 
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This  mill  should  be  twice  its  present  size  and  would  have  been  enlarged 
ere  this  had  it  not  been  that  Mr.  Miller's  experiments  with  crushed  steel 
,have  demonstrated  that  the  output  has  been  doubled  by  its  use.  The  mill 
runs  uight  and  day  and  has  a  capacity  of  60,000  cubic  feet  per  month.  The 
saw-gangs  are  driven  by  a  pair  of  engines  coupled  to  the  same  shaft,  each 
of  eighty-horse  power.  There  are  two  boilers  and  steam  plants  operating 
the  saw  and  two  turnnig  mills. 

One  hundred  and  seventy  men  are  employed  in  the  quarries  and  mills 
assisted  by  four  Wardwell  channelers,  six  Ingersoll  drills  and  fifteen  der- 
ricks and  hoists.  There  is  besides  a  wood  and  mounting  shop  for  small 
grindstones.  The  latter  are  made  to  any  required  size  and  graded  for  vari- 
ous sorts  of  work.  This  firm  received  a  medal  from  the  Centennial  Expo- 
sition ou  their  grindstone  exhibit.  This  branch  of  the  business  possesses 
so  much  of  interest  and  has  so  many  important  featuies  peculiar  to  itself, 
that  the  writer  has  procured  the  necessary  material  for  an  illustrated  article 
upon  the  industry  which  he  hopes  to  present  to  the  readers  of  Stone  be- 
fore long.  The  immensity  of  the  plant  is  here  demonstrated  by  the  pano- 
ramic view  shown  in  the  combination  picture. 

To  the  south  of  Grafton  at  a  distance  of  half  a  mile  from  the  junction  of 
the  two  roads  converging  there  are  the  possessions  of  the  Elyria  Stone 
Company.  This  concern  was  orgauixed  Nov.  i,  1891,  but  the  quarry 
property  had  been  operated  by  several  different  organizations  and  partner- 
ships for  about  six  years  p^e^^ous  to  that  time.  H.  E.  Corning  is  president, 
W.  L.  Fay  is  secretary  and  treasurer,  with  headquarters  at  Rlyria,  several 
miles  distant. 

The  output  of  the  quarry  has  been  constantly  increasing  and  the  demand 
has  always  been  greater  than  the  capacity  of  the  quarry.  Every  year  new 
machinery  has  been  added  and  the  facilities  for  production  increased.  They 
expect  during  the  coming  winter  to  largely  increase  their  present  capacity 
by  additions  of  new  machinery  and  buildings. 

Their  president  for  a  number  of  years  was  connected  with  the  Ohio  Stone 
Company,  the  Grafton  Stone  Company  and  the  partnership  known  as  the 
Elyria  Stone  Compauy  in  various  capacities.  The  secretary  and  treasurer, 
previous  to  the  formation  of  the  present  company,  was  engaged  in  manu- 
facturing business. 

They  own  and  operate  about  16  acres,  and  have  about  100  men  on  their 
pay  roll,  who  are  assisted  by  three  channelers,  three  steam  drills,  seven 
steam  hoists,  on  horse  hoist,  three  steam  pumps  and  ten  derricks. 

They  have  one  .saw-mill  with  eight  gangs,  using  what  is  known  as  the 
box  or  gravity  feed.  They  expect  to  increase  the  number  of  gangs  this 
winter. 

They  have  gone  down  in  their  quarry  about  sixty  to  seventy  feet  in  rock 
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in  the  deepest  part  and  are  going  down  at  least  thirty  feet  more  and  per- 
haps still  further.  They  have  very  little  stripping,  probably  five  to  six  feet 
in  order  to  reach  paying  rock.  The  layers  are  thin  on  top,  being  from  four 
to  six,  ten,  twelve  and  thirty  feet  in  thickness.  The  color  is  what  is  known 
as  blue  or  light  gray.  The  crushing  strain  when  on  two-inch  cube  was  32,- 
000  pounds.  The  chemical  analysis  as  shown  by  Prof.  Jewett.  of  Oberlin, 
O.,  is  as  follows  : 


Per  Cent 

87.66 
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Silica 

Moisture   

Iron  in  the  sesquioiride  cojtdition 

Iron  in  the  protoxide  condition ...  1.39 

Calciu  m .  .  .17 

Alumirum ....  1.77 

Magnesium. .20 

Carbonic  oxide , 1.60 

As  a  building  stone  it  has  been  used  in  the  Alpha  Delta  Phi  hall,  which 
is  built  of  this  stone,  of  Amherst  College,  Mass.  A  large  Methodist  church 
of  New  Rochelle,  N,  Y.,  many  city  buildings  of  Philadelphia,  Pa.,  and 
largely  used  in  the  construction  of  many  of  the  buildings  in  nearly  all  of 
the  principal  cities  east  of  the  Mississippi  river.  Owing  to  the  closeness 
of  the  grain  and  hardness  of  the  stone  il  has  been  used  in  jails,  peniten- 
tiaries and  other  government  and  private  buildings  requiring  a  hard  and 
tough  stone.  It  is  largely  used  as  a  flagging  stone  and  takes  the  lead  where 
its  superior  qualities  have  become  known.  They  are  shipping  about  150 
car-loads  of  various  kinds  of  stone  from  this  quarry  per  month. 

Take  it  all  in  all,  the  Grafton  quarries  are  esteemed  peculiarly  fortunate 
in  having  stone  possessing  entirely  different  characteristics  from  any  in  the 
district  in  which  they  are  generally  classed.  Its  divergence  from  the  Am- 
herst and  Berea  rock  gives  it  a  kind  of  monopoly.  Chemically  it  is  about 
the  same  as  that  quarried  in  the  counties  adjoining,  but  seems  to  have  been 
silted  from  the  finer  sand  particles  that  formed  the  original  deposit.  It 
works  very  smooth  and  is  capable  of  a  semi-polish.  Stone  bridges  of  150 
feet  span  have  been  constructed  with  it  that  show  no  signs  of  deterioration. 
It  resists  climatic  changes,  also  fire,  and  the  high  regard  vouchsafed  it  by 
architects  is  evidenced  by  the  photographic  collection  at  the  office  of  the 
Grafton  Stone  Company.  Mr.  W.  S.  Miller,  the  secretary,  with  commend- 
able enterprise,  has  had  views  taken  of  every  job  in  which  Grafton  stone 
has  figured  and  he  and  his  lieutenants  use  them  effectively  in  introducing 
the  stone  in  new  sections.  In  fact,  to  the  spirit  of  enterprise  dominant  in 
this  district  may  be  attributed  to  the  success  which  these  concerns  en- 
joy.     Good   stone   and   good   management    have    brought    prosperity. 

Ira  P,  Rouf/ev, 

Artist  Editor  Stiynb. 
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UNTIL  1879  Italy  supplied  nearly  all  the  fibrous  asbestos  required  by 
the  world,  but  in  that  year  a  number  of  companies  were  formed  to 
work  the  veins  known  to  exist  near  Thetford  and  Black  lake,  in  the 
Province  of  (^u-bec,  Canada.  Since  then,  owing  to  the  constantly  ex- 
tended use  of  woven  asbestos,  the  working  of  this  mineral  has  become  of  con- 
siderable importance.  According  to  the  official  statistics  of  the  Canadian 
geological  survey,  the  value  of  the  asbestos  in  Canada  in  1891  was  $1,- 
ocxj.ooo,  being  exceeded  only  by  that  of  coal,  nickel,  copper  and  petroleum. 

This  iadustr>'  is  now  in  the  hands  of  thirteen  incorporated  companies, 
having  an  authorized  capital  of  about  3^  million  dollars  of  which  2}-^  mil- 
lion are  according  to  Mr.  Klein,  invested  in  the  industr>'  in  Canada. 

To  prepare  the  asbestos  for  market  two  operarations  are  necessary,  viz. : 
the  mining  proper  and  cobbing  or  separation  of  the  asbestos  from  the  ad- 
hering serpentine,  At  most  of  the  mines  the  drilling  is  done  by  steam  or 
compressed  air,  45  feet  of  hole  per  day  of  10  hours  in  the  former  case  and  50 
to  55  feet  in  the  latter  being  considered  a  fair  day's  work  at  an  average  cost 
of  seven  to  eight  cents  per  foot  of  bole  drilled.  At  present  there  are  in  use 
seven  compressors,  with  a  total  capacity  of  44  drills,  and  there  are  44  steam 
drills. 

The  average  cost  of  drilling  amounts  to  three  and  one-half  cents  per  ton 
of  rock  broken. 

Dualin.  which  contains  35  per  cent,  nitro-glycerine,  and  costs  20  cents, 
per  pound,  is  the  explosive  used;  it  is  fired  by  electricity.  The  expense 
for  explosives  is  about  3  cents  per  ton  of  rock.  The  broken  rock  is  roughly 
sorted  in  the  pit,  the  waste  rock  being  sent  to  the  dump  by  wheelbarrows, 
or  in  the  larger  mines  by  derricks  and  the  crude  asbestos  to  the  cobbing 
sheds.     The  cost  of  this  averages  25  cents  per  ton  of  rock. 

The  second  and  most  important  part  of  the  work  is  the  dressing  or  cob- 
bing of  the  asbestos  and  then  grading  it,  This  grading  is  generally  done 
by  hand  by  boys.  Some  of  the  mines  have»  however,  partially  or  entirely 
adapted  machinery  for  this  purpose,  in  order  to  avoid  the  loss  of  asbestos 
contained  in  the  so-called  cobbing  stone,  /.  <?.,  large  pieces  of  rock  with  a 
vein  of  asbestos  in  it,  which  did  not  separate  by  the  blast,  and  which  can 
only  be  separated  by  heavy  sledge  hammers  or  by  crushing. 

The  first  to  tr>'  to  solve  this  problem  was  the  Scottish-Canadian  Asbestos 
Company.     Their  plant  consisted  of  a   Blake   crusher,  traveling  picking 

'Abstracted  frarn  a  paper  read  before  the  General  Miutng  A««ociitliou  of  Quebec,  bv  L,  A.  Kleiu,  M.  H. 
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tables,  Cornish  rolls,  revolving  screens,  elevators,  chokers  and  blowers. 

The  mines  of  this  company  were  closed  during  1888,  and  it  was  not  until 
the  winter  of  1890-91  that  the  American  Asbestos  Company  started  to  ex- 
periment in  this  direction,  the  main  object  being  to  do  away  with  what  is 
known  as  grade  No.  2,     At  this  plant  the  crude  asbestos  is  conveyed  by  an 
inclined  railway,  and  automatically  dumped  in  front  of  a  Blake  crusher,  the 
jaws  of  which  are  set  at  i  Ji  inches.     The  crushed  ore  drops  on  an  inclined 
sieve  in  sinking  mation.  which  separates  all   the  loose  fibre  and  the  dust 
from  the  larger  pieces  of  rock  and  asbestos  veins,  the  former  going  directly 
to  the  cleaning  or  grading   machines,   the   latter  dropping  on  a  revolving 
picking  table,  where  the  barren  rock  is  removed  by  hand  to  one  side  of  the 
table,  the  asbestos  veins  being  left  on  the  other.     At  the  end  of  the  table  is 
a  receiving  chute  which  is  divided  into  two  compartments,  and  into  which 
rock  and  asbestos  are  discharged  respectively.     The  rock  drops  from  the 
chute  directly  into  a  larry  and  is  wheeled  to  the  dumps,  while  the  asbestos 
IS  conveyed  either  to  the  kilns,  nece.ssar>'  in  winter  time  or  rainy  weather, 
or  to  the  fine  crushers  for   further   treatment.     These  latter  are  of  unique 
construction,  of  which  the  object  is  to  allow  particles  of  a  certain  size  and 
loo.sened  fibre  to  go  through,  without  being  further  crushed,  as  thereby  the 
asbestos  fibre  is  likely  to  be  injured.     This  so  reduced  stulT  is  brought  to 
the  cleaning  and  grading  mnchines.  consisting   mainly  of  a  set  of  inclined 
sieves  in  rapid  shaking  motion  in  connection  with  blowers,  fans,  etc.,  while 
the  remaining  unbroken  stone  and  unloosened  fibre  goes  back  to  a  set  of 
still   finer  crushers  to    undergo   the    process    again.     The  plant  at  King 
Brothers'  mines  in  Thetford,  which  was  principally  erected  for  the  extrac- 
ting of  asbestos  out  of  large  pieces  of  rock  on    the  old  dumps,  which  some 
years  ago  did  not  warrant  the  expenses  for  block-holing  and  further  hand- 
ling, consists  of  a  Blake  crusher,  from  which  the  stuff  is  conveyed  on  a  set 
of  Cornish  rolls,  with  the  intention  of  having  all  stone  reduced  to  powder, 
from  there  to  a  revolving  screen,  of  which  the  object  was  to  screen  out  all 
the  dust  and  leave  the  clean  fibre.     This   object,   however,  has  not  been 
fully  realised,  owiug  to  the  failure  of  the  rolls  to  break  up  the  rock  entirely, 
and  an  additional  blowing  and  screening  plant  has  been  put  in,  which  pro- 
duces now  a  very  cleau  product  of  one  grade. 

The  Anglo-Canadian  also  runs  a  crusher  and  a  set  of  sieves,  and  the 
Johnson's  company  has  recently  put  in  a  couple  of  crushers  to  overwork 
the  old  dumps.  None  of  the  processes  at  their  present  state,  however,  may 
as  yet  be  considered  complete,  the  main  difficulties  being  two: 

1.  That,  if  asbestos  is  crushed  with  a  considerable  amount  of  stone,  until 
the  latter  is  reduced  to  powder — the  long  and  most  valuable  asbestas  is 
partially  destroyed. 

2.  If  the  stone  is  not  entirely  reduced  before  grading,  it  is  nearly  iuipossi- 
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ble  u>  free  the  fibre  from  ihe  stone,  and  a  large  amount  of  waste  is  the  result. 

The  cost  ijf  cobbing,  according  to  Mr.  Klein,  varies  considerably,  accord- 
ing to  the  quality  of  materia).  While  some  asbestos  will  break  from  the 
stone  verj' easy,  other  requires  considerable  labor;  then  larger  veins  will 
sooner  be  gathered  than  small  ones.  He  places  it,  including  the  breaking 
of  the  cobbing  stones,  at  %-}  per  ton  at  the  leading  mines. 

The  asbestos  after  being  graded,  which  is,  hov^ever,  in  the  entire  discre- 
tion of  every  particular  mine,  is  put  in  bags  of  100  pounds  each.  Cost  of 
bags  are  from  5  to  6  cents  each ;  cost  of  bagging,  20  to  25  cents  per  ton. 
The  cost  for  transport  to  cars  and  loading  vary  from  10  to  60  cents  a  ton, 
according  to  distance  from  railroad. 

In  estimating  the  cost  per  ton  of  asbestos  Mr.  Klein  says :  "On  this  sub- 
ject the  opinions  of  the  asbestos  quarrymen  are  \'er>-  different,  and  while 
some  claim  to  mine  only  50  or  60  tons  of  rock  to  the  ton  of  asbestos, 
others  go  as  high  as  150.  I  am  of  the  opinion  that  as  a  rule  the  quantity 
of  rock  mined  to  the  ton  of  asbestos  is  greatly  underestimated.  Basing,  on 
the  capacity  and  actual  work  of  our  machinery  appliances,  the  known 
quantity  of  larry  loads  removed  from  a  mine  during  a  year,  and  the  known 
average  weight  of  each  load,  in  relation  to  the  totals  of  asbestos  produced, 
I  hold  that  one  ton  of  asbestos  to  100  tons  of  rock  is  a  fair  average.  If  we 
accept  this  the  cost  of  production  of  a.sbestos  may  be  set  duwti  as  follows: 
drilling,  3^2  cents;  blasting,  5  cents;  labor  for  removing  rock  and  gather- 
ing asbestos  in  the  pits,  25  cents,  making  a  total  of  31  Yz  cents  to  the  ton  uf 
rock,  or  S3 1.50  to  the  ton  of  asbestos;  $7  for  cobbing;  $1.50  fur  bags 
and  bagging;  50  cents  for  loading;  $5.50  for  supplies,  which  includes 
fuel,  tools,  iron,  steel,  timber,  other  materials  and  repairs;  $6  for  general 
business  expenses,  such  as  management,  insurance,  offices,  marketing  and 
others;  $3.55  10  per  cent,  wear  and  tear,  calculated  on  a  total  of  5355,'xjo 
in  plant,  making  a  total  of  $55.55  to  produce  one  ton  of  asbestos.  If  we 
calculate  now  that  we  have  to  pay  interest  on  a  total  invested  capital  of 
about  two  and  one-quarter  millions  of  dollars,  for  which  at  least  10  ]>er 
cent,  must  be  expected,  we  have  in  our  sales  to  average  aprice  of  at  least 
$So  per  ton  uf  asbestos." 

The  output  of  asbestos  in  tS8o  was  but  380  tons,  valued  at  $24,700. 
Since  then,  the  industry  has  steadily  increased,  with  the  only  exception  of 
1 888.  and  reached  in  1890  8,860  tons  with  a  value  of  51.2rx1.240.  During 
the  period  between  1880  and  1S90.  the  increase  has  been  nearly  2.600  per 
cent,  in  tonnage  and  5,100  per  cent  in  value.  Since  1880,  the'prices  have 
been  as  follows:  1880,  $65:  f88i,  $65;  1882.  $65;  1 883.  $72 ;  1884,  $65; 
1885,  $58;  1886.559.75;  1887,  $49;  1888.  $60;  i88y,  $69.75;  1890.  $127; 
1891,  $111.  During  this  time  the  imports  of  a.sbestos  by  the  United 
States  has  increased  from  $9,786  In   18H0  to  $254,935  in  1890. 
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RECLAMATION  OF  THE  ZUYDER  ZEE,  HOLLAND. 

FOR  some  years  past,  we  may  almost  say  for  some  centuries  past,  or  ever 
siuce  the  ZuyderZee  was  formed  by  terrible  storms  in  12 19  and  1282, 
a  project  has  been  under  considcratitm  to  drain  that  great  inland  bay, 
to  reclaim  the  land  and  makt-  0  ni-w  area  available  for  cultivation, 
and  work  is  now  in  progp-ess  ou  the  dam  lo  shut  out  the  North  Sea.  When 
the  sea  was  first  forujcd  as  many  as  r 00.000  people  and  seventy-two  village.** 
and  towns  w^re  destroyed,  so  that  an  incidental  effect  of  these  reclamation 
works  u  ill  be  the  recovery  of  many  interesting  and  pathetic  relics.  The  sit- 
uation of  the  lake  and  of  the  dam 
are  shown  on  the  accompanying 
maps.  The  foundation  of  the 
dam  already  extends  from  near 
Ewijeksluis,  in  North  Holland 
running  from  the  north  point  of 
North  Holland  across  to  the  is- 
land of  Wieringen,  and  thence 
straight  across  the  Zee  to  Mak- 
kum,  a  point  on  the  opposite 
coast  of  Friesland,  a  distance  of 
only  eighteen  miles.  It  has  been 
found  that  as  the  work  advances 
the  sea  itself  assists  by  deposit- 
ing enormous  quantities  of  sand 
and  silt  every  tide  on  both  the 
outside  and  inside  of  the  dam 
which  is  being  gradually  raised 
along  its  wlwle  length  simultan- 
eously. Subsequently  a  canal 
is  to  be  constructed  to  connect  Harlingen  on  the  north  coast  of  Friesland 
with  the  remaining  part  of  the  Zee,  a  small  area  in  the  center  which  will  be 
called  the  Yssel  Meer,  and  left  as  a  lake,  and  with  the  North  Sea.  When 
the  project  of  draining  the  Zee  took  shape  forty  years  ago.  the  first  idea  was 
to  join  by  dams  the  great  islands  of  the  Texel.  Vlieland,  Terschelling,  and 
Anieland  to  each  other  and  to  the  main  land  at  each  end.  The  total  length 
of  dams  required  for  this  would  have  been  only  the  same  as  that  from  Wier- 
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ingen  to  the  Friesland  coast,  and  it  would  have  reclaimed  from  the  sea  about 
as  mucli  again  as  the  present  plan  ;  but  the  tide  going  in  and  out  through 
the  openings  four  times  daily,  with  tremendous  strength,  and  in  enormous 
volume,  could  not  be  coped  with.  It  had  hollowed  out  deep  channels  be- 
tween the  islands,  from  which  it  was  considered  vain  to  attempt  to  dislodge 
it.  When  the  tides  have  been  excluded  altogether,  subsidiarj'  dams  will  be 
"built  and  the  water  pumped  out  into  the  sea.  The  amount  of  land  shut  off 
by  the  dams  as  thus  finally  conipleted  may  be  as  much  as  1,000,000  acres 
of  which  fully  750,000  acres  will  consist  of  rich  clayey  soil,  indicated  by 
hatching  on  the  accompanying  map.  as  recent  borings  have  demonstrated. 
The  remainder,  the  Yssel  Meer,  connected  with  Amsterdam  and  the  mouth 
of  the  Yssel  by  navigable  canals,  will  on  account  of  its  future  elevation 
above  the  level  of  the  North  Sea,  serve  as  a  fresh  water  basin  for  the  adjoin- 
ing territories. 

The  great  dam.  the  cross-section  of  which  is  shown   in  accompanying  ill 

ustration.  for  which  we  are  iudebted 
to  the  "Centralblatt  der  Hauverwalt- 
ung,"  is  to  be  constructed  in  an  aver- 
age depth  of  13  feet  to  19.7  feel  of 
water.  To  secure  its  foundation 
against  uiiderminiugbythetides,  mat- 
tress work  is  employed-  On  the  outer  side  a  part  of  the  dam  is  to  be  con- 
structed of  fascines  to  a  height  about  level  with  low  water.  The  lining  of 
the  slopes  also  consists  of  fa.scine  nialtres.ses  and  stones.  The  top  of  the 
dam  is  to  be  16.5  feet  above  low  tide;  its  crown  being  6,5  feet  wide.  The 
berm  to  the  lake  side  is  to  carry  tlie  tracks  of  a  railway  line  from  North  Hol- 
land to  the  province  of  Friesland.  The  material  used  in  the  construction  of 
the  dam  is  earth,  obtained  principally  from  excavations  for  the  drainage  and 
navigation  canal  across  the  island  of  Wieringen,  the  location  of  which  is 
shown  on  acconrpanying  map.  The  twenty-four  flood-gates  to  be  con- 
structed will  have  a  width  of  41  feet  each  and  are  arranged  in  six  groups, 
the  twenty-four  openings  aggregating  984  feet  in  width.  At  the  side  of 
th  jse  two  locks  of  26.2  feet  and  45,9  feet  width  respectively  will  be  provided. 
The  canal  itself  is  to  be  3.280  feel  wide  with  a  depth  of  14.4  feet  within  the 
locks,  narrowing  subsequently  to  a  width  of  1,640  feet.  It  is  estimated 
thai  the  value  of  the  reclaimed  land  will  be  vastly  in  excess  of  the  esti- 
mated cost  of  the  work  which  is  stated  to  be  about  $95,000,000.  The 
amount  of  redeemal>le  land  will  be  saved  as  stated  above,  750.000  acres  at  least, 
and  its  value  is  re-^kin^ri  at  $400  p^r  acre.  The  value  of  the  new  province 
will  thus  be  some  $300,000,000,  of  which  sum  more  than  two-thirds  will  lie 
net  profit  on  the  enterprise.  These  are  said  to  be  conservative  estimates, 
and  not  likely  to  be  exceeded.      The  work,  therefore,   promises    lo  yield 
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enonnous  iiniuediate  profits,  while  its  ultimate  value  to  the  kingdom  is 
incalculable.  It  will  add  more  than  to  per  cent,  to  the  area  of  Holland,  with 
all  that  that  implies  in  increase  of  population,  wealth  and  industry.  It  will 
also  materially  modify  the  climate  of  the  provinces  of  Utrecht,  Gilderland 
and  Oevryssel,  and  will  make  great  changes  in  their  commercial  and  in- 
dustrial conditions, — Rngineering  Nt'ws. 


THK  BUSINESS  MAN  AND  HIS  CLERKS. 

THE  world  credits  the  American  businessman  with  being  industrious  and 
careful,  and  to  those  qualities,  quite  as  much  as  his  native  shrewdness,  is 
attributed  his  wonderful  success.  He  is  a  worker  in  all  that  word  im- 
plies, and  all  unite  in  accrediting  to  him  a  closer  attention  to  the  details 
than  is  given  by  men  of  other  countries.  Employes  overlook  this  fact, 
and  they  look  upon  their  employer  as  a  man  who  has  profited  by  their  labor. 
not  .stopping  to  think  of  the  hours  of  toil  and  trial  that  they  have  pa.ssed 
through.  The  workman  has  his  fixed  hours  for  labor,  and  when  the  day's 
work  is  done  his  mind  is  not  tormented  with  thoughts  of  the  morrow;  but 
with  the  employer  there  are  no  stated  hours  for  work,  his  only  limit  is  the 
few  hours  nut  given  to  sleep.  The  hours  in  his  shop  when  superintending 
his  work  are  his  easiest  hours.  His  .severest  toil  is  that  of  providing  ways 
and  ujeaiis  for  conducting  his  business.  To  do  this  he  niu.st  find  customers, 
watch  commercial  affairs,  look  to  credits,  see  that  the  work  produced  is  such 
that  will  sell  well,  guard  against  waste  in  evt-ry  department,  be  ready  to 
meet  competition  vvithout  loss,  and  to  so  systematize  the  workings  of  the 
factory  and  office  that  loss  will  be  reduced  to  a  minimum,  and  the  office  will 
always  lie  provided  with  funds  to  meet  all  demands  upon  it.  His  life  is  one 
continuous  round  of  labur,  and  the  clo.st.-r  attenlioii  he  pays  lo  the  details, 
and  the  more  prosperous  his  business,  the  better  it  is  for  the  workmen. 
Then.  too.  tlie  more  active  the  man,  the  closer  his  connection  with  his  bus- 
iness and  with  his  relationship  to  his  wnrkmen.  the  less  the  friction  between 
employer  and  employe. —  The  Hub. 


MODEL  OF  NEATNESS  AND  ART. 

Stone  is  a  model  of  neatness  and  art,  as  well  as  valuable  reading  matter." 
—  W.  Williams y  Huntington,  Pa. 


THE  AREAL  WORK  OF  THE  U.  S.  Gl 


SURVEY* 


* 


I 


WHEN  the  United  States  Geological  Survey  began  its  work  some  twenty 
years  ago,  only  a  small  portion  of  the  public  domain  was  mapped  out. 
so  that  the  first  thing  to  he  clone  was  to  prepare  a  topographical  map. 
It  was  not  considered  then,  uor  is  it  considered  now,  necessary  to  prepare 
a  detailed  mip  ;  all  that  was  and  is  desired  is  a  map  giving  the  main  land- 
marks and  the  contour  lines,  surveyed  and  drawn  with  just  sufficient  accu- 
racy for  the  scale  of  the  map  and  no  more.  It  was  at  first  decided  to  use 
the  scale  of  four  miles  to  the  inch  throughout  most  of  the  domain  and  em- 
ploy the  scales  of  two  miles  and  one  mile  to  the  inch  in  more  important 
centers.  However,  the  methods  of  survey  have  been  so  much  improved 
since  then,  and  the  cost  per  mile  so  much  reduced  in  consequence,  that  it 
has  been  found  consistent  witli  economy  to  abandon  the  four-mile-to-the- 
inch  scale,  and  subsequently  the  two-mile-lo-the-inch  scale  was  abandoned 
also.  This  adoption  of  the  one-niile-to-the-inch  scale  w-as  also  rendered 
necessary,  as  it  became  evident  that  the  requirements  of  geologists  would 
not  be  met  satisfactorily  by  the  smaller  scales.  The  total  area  surveyed 
topographically  to  date  is  537,000  square  miles,  di.stributed  over  forty-two 
states  and  territories.  Four  states,  viz.,  Connecticut,  Massachusetts,  New 
jersey  and  Rhode  Island,  together  with  the  District  of  Columbia,  have  been 
completed.  Each  sheet  of  the  maps  is  about  15x18  inches  and  the  side  of 
the  one-inch  to  theniile  map  represents  15  minutes  of  latitude.  The  sheets 
are  engraved  on  copper  and  are  printed  from  stone  transfers.  Each  sheet 
is  printed  from  three  plates^  giving  respectively  the  hydrography  in  blue, 
the  altitudes  between  contour  lines  in  shades  of  brown,  and  the  topography 
in  black.  Altogether  615  sheets  are  now  printed  in  the  different  scales  oat 
of  the  694  sheets  sur\-eyed  for.  No  legal  provision  has  yet  been  made  for 
the  public  sale  of  these  maps. 

No  system  has  ever  yet  been  uniformly  adopted  among  civilized  countries 
for  representing  the  geological  structure  and  characteristics  in  maps.  Most 
geological  authorities  at  present  adopt  some  arbitrary  system  of  coloring 
according  to  their  own  taste  and  fancy,  so  that  the  art  of  geological  mapping 
may  be  said  to  be  only  in  an  experimental  stage  as  yet.  The  system  adopted 
by  the  Ignited  States  Geological  Survey  is  novel,  and  is  thought  to  meet  the  re- 
quirements of  engineers,  miners,  etc..  in  a  better  way  than  any  other  method 
yet  proposed  or  tried.  The  system  provides  for  the  separation  of  rock  forma- 
tions into  four  classes,  viz.:  1.  Fossiliferous  or  fragmental;  2.  volcanic; 
3.  granitoidal  and  schistoidal,  and  4.  superficial.  These  classes  of  rocks  are 
represented  by  ground  colors  and  pattern  overpriut.s  in  such  a  manner  that 
the  entire  range  of  available  colors  may  be  used  for  each.  The  fragmental 
rocks  are  represented  by  the  primary  colors  in  orderly  arrangement,  each 
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color  iudicatiug  an  age  group  (Carboniferous,  Siluriau,  etc.).  These  colors.' 
used  as  uniform  ground  tiiiLs  and  overprints  in  line  patterns,  represent  the 
distinct  formations  of  which  the  group  is  made  up.  The  volcanic  rocks  are 
represented  by  angular  figures  either  on  a  white  ground  or  over  a  ground 
tint  representing  an  age-group.  The  cry.stalline  rocks  are  similarly  repre- 
sented by  hachures  dispo.sed  either  irregularly  or  in  such  a  manner  as  to 
indicate  structure.  The  superficial  deposits  arc  represented  by  round  fig- 
ures in  such  a  manner  that  they  may  be  mapped  in  their  normal  relation, 
overlying  the  older  rocks,  on  the  sheets  showing  the  underlying  formations. 
The  general  system  provides  for  the  representation  of  the  geology  on  the 
topographical  maps.  The  atlas  sheets  are  colored  in  manuscript  by  the 
geologists  in  the  field  and  the  geological  symbols  are  afterward  eng^-aved  on 
zinc.  In  order  to  make  the.se  sheets  available  for  all  uses,  provision  has 
been  made  for  printing  each  sheet  in  portfolio  form,  supplemented  hy  as 
many  different  impressions  of  the  same  map  as  may  be  required.  Thus  the 
portfolio  will  usually  include  a  topographic  sheet  without  geological  sym- 
bols; a  geological  sheet  showing  only  the  age-groups  and  formations;  a 
structure  sheet  in  which  sections  drawn  to  scale  are  printed  on  a  sheet 
showing  the  groups  and  formation  boundaries ;  sometimes  a  sheet  of  col- 
umnar sections  showing  the  structure  in  greater  detail ;  in  some  cases  a 
sheet  showing  the  superficial  deposits  only;  and,  when  the  occasion  re- 
quires, a  sheet  of  mineral  resources,  showing  the  location  of  mines,  quar- 
ries, coke  ovens,  smelters  and  furnaces  as  well  as  mineral  areas. 

These  geological  surveys  consume  much  time.  Moreover,  a  variety  of 
circumstances  have  combined  to  delay  the  completion  of  the  surveys  except 
in  special  districts,  such  as  the  Lake  Superior  iron  region,  the  quicksilver 
and  gold  regions  of  California,  the  phosphate  belt  of  Florida,  the  Eureka 
and  Virginia  City  districts  in  Nevada,  and  some  mining  areas  in   Colorado. 

Final  geological  surveys  of  greater  or  less  extent  have  been  executed  in 
thirty  two  states  and  territories.  These  surveys  cover  an  area  of  117.000 
square  miles,  and  are  in  part  represented  on  100  regular  atlas  sheets  and  a 
large  number  of  special  maps. 

The  cost  of  the  topographical  surveys  has  varied  with  the  scale  and  other 
conditions  from  less  than  ;;^i  to  over  $5  per  square  mile.  The  average  cost 
of  the  survey,  including  drawing,  has  been  $3  per  square  mile  on  the  one- 
mile-to-the-inch  scale  and  the  total  cost  since  the  first  has  been  about  $4 
per  square  mile.  The  co.st  of  the  geological  survey  has  varied  between 
much  wider  limits.  In  fairly  representative  districts  the  cost  has  averaged 
$5  to  $6  per  square  mile  The  average  cost  from  the  beginning  has  aver- 
age 1  $8  per  square  mile,  but  this  cost  includes  preliminary  expenditure  on 
inatrumeuts,  books,  laboratories,  etc. 


STROWGER'S  TELEPHONE  ATTACHMENT: 
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TEI^EPHONE  girls  are  not  fashionable  in  La  Porte,  lud.    In  fact,  thereare 
none,  although  that  thriving  town  has  between  sixtyand  seventy  of 
Mr.  Bell's  iustrumeuts  in  use.     The  subscriber  just  presses  the  button 
and  tlie  ingenious  mechanism  invented  by  Mr.  Slrowger  does  the  rest. 
Central  office,  instead  of  being  filled  by  the  hum  of  fennnine  voices,  is  desert- 
ed and  lonesome  save  for  the  presence  of  a  man,  \v!io  goes  around  about 
every  two  weeks  with  a  spriiikling-can  and  fills  the  batte/y  jars  with  water. 
I^a  Porte  has  a  telephone  system  that  is  unique  and  without  a  parallel.     It 
is  a  system  that  looks  after  itself,  and  each  and  every  sub- 
scriber makes  whatever  conneclicn  he  desires  without  out- 
side aid  and  by  tapping  out  tlie  nun/oeron  a  keyboard.   It 
is   the  first  practical  demonstration  of  the  utility  of  the 
S:row^2r  Automatic  Telephone  Exchange,  and  it  the  tests 
nud.*  recently  are  any  criterion  of  the  value  of  the  inven 
tion.  the  company,  which  is  said  to  have  $5,ooOjOoo  in- 
vested, is  in  a  fair  way  to  reap  a  golden  harvest. 

The  circuits  are  completed  in  La  Porte  and  Nov.  3  was 
selected  as  the  time  for  making  an  exhibit  before  capital:^1s 
and  scientific  experts.  The  invitations  were  scattered  \\  r.h 
a  liberal  band  and  there  were  100  people  to  make  the  I:  p 
into  Indiana. 

To  return  to  the  train.  It  was  nearly  i  o'clock  wl.in 
Li  Porte  was  reached.  As  the  special  drew  into  the 
(juion  Depot  Mr.  Charles  L  Wickcrsham  did  the  bowing 
and  smiling  for  the  rest  of  the  crowd  and  led  the  wsy  to 
the  central  telephone  office,  No.  705  Main  street.  The 
nm  TEi.n'Hiixii  stairs  safely  climbed,  the  capitalists  and  scientists  assunud 
grace  ul  pjses,  while  the  newspaper  men  secured  seats  around  the  U-ug 
oak  table  in  the  center  of  the  room.  H.  H.  Craig  the  New  York  ageuL  of 
the  CGiiipiny  acted  as  mnster  of  ceremonies.  He  welcomed  the  visitors  ai  d 
then  introduced  Mayor  ijcoot  of  La  Porte,  who  extended  the  freedom  of  tl.c 
city  atil  tiiin  said  he  had  given  the  Strowger  automatic  telephone  a  personal 
trial  nnd  Wisglad  tu  itmounce  that  its  performances  were  better  thatj  the 
promises  mid..'  by  the  company.  Finally  Mr.  Strowger.  the  inventor  of 
the  system,  was  introduced,  and  for  ten  minutes  he  spoke  of  the  pleasure  it 
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afforded  bini  to  witness  such  a  consummation  of  the  many  weary  hours  he 
had  spent  iu  perfecting  his  invention.  He  reviewed  the  histor>'  of  the  tele- 
phone, the  trials  of  the  "hello"  girl,  and  the  work  imposed  upon  the  record- 
ing angel  by  the  failure  of  the  apparatus  or  the  aforesaid  girls  to  do  their 
work  properly.     He  then  said  : 

From  nearly  the  very  first  the  idea  of  an  automatic  switch  has  been 
eagerly  sought  for,  yes,  it  seems  that  one  has  been  demanded.  As  early  in 
the  telephone  world  as  1879,  though  only  fourteen  years  ago,  yet  telephony 
was  scarcely  three  years  old  at  that  time,  a  patent  for  an  automatic  tele- 
phone exchange  was  taken  out,  and  thousand  upon  thousands  of  dollars 
sunk  in  its  behalf,  but  all  to  no  purpose.  To  prove  that  an  automatic  tele- 
phone is  among  the  probabilities,  and  that  it  is  possible  to  do  away  with  the 
objectionable  features  of  the  central  office,  is  the  object  of  our  meeting  here 
to-day.  This  is  no  new  telephone  nor  an  improvement  thereon.  It  is  as 
much  separate  and  apart  from  the  telephone  as  the  copper  wire  over  which 
we  seem  to  Lalk.  Nor  is  its  sphere  confined  to  a  telephone.  In  coast  de- 
fenses it  can  be  brought  into  play  where  any  one  particular  submerged  tor- 
pedo can  be  exploded  Ijv  its  Wi^Q.  With  it  a  superintendent  of  a  railroad  can 
hold  private  telegraphic  communication  with  any  operator  along  the  line. 
I  repeat  it  is  not  a  telephone  nor  a  telegraph,  but  it  is  a  valuable  adjunct 
thereto. 

Then  the  practical  exhibition  of  the 
working  of  the  system  was  perfectly  suc- 
cessful, and  in  a  few  minutes  visitors 
were  talking  with  the  owners  of  every 
telephone  in  town,  each  doing  his  own 
calling. 

The  method  is  simple.     On  the  shelf 
of  the  ordinar>'  Bell  telephone  is  a  row  of 
keys  marked  hundreds,  tens,  units,  and 
THE  .\tTTOMATic  MECHANISM  ^    relcase    key.     The    subscriber    who 

wishes  to  place  himself  in  communication  with  some  other  subscriber  taps 
out  the  desired  number  on  the  keyboard,  which  automatically  connects  his 
wire  with  that  of  the  person  with  whom  he  wishes  to  speak.  Suppose,  for 
instance,  that  a  subscriber  wishes  to  communicate  with  No.  123.  He  simply 
presses  the  key  marked  hundreds  once,  the  key  marked  tens  twice,  and 
finally  the  key  marked  units  three  times.  His  wire  is  then  iu  electrical 
contact  with  that  of  subscriber  123,  and  he  can  ring  the  bell  and  converse 
with  him  in  the  same  way  and  with  as  much  ease  as  if  he  had  been  wrang' 
ling  with  central  for  five  or  ten  minutes.  The  means  by  which  this  is  ac- 
complished is  not  as  simple  as  the  method.  The  whole  mechanism  takes 
up  a  space  of  6x  4  x  4  inches.     This  piece  of  apparatus  is  placed  in  the  cent- 
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ral  exchange  and  takes  the  place  of  the  telephone  girl.  As  for  the  subscrib- 
er's end  of  the  line,  there  is  nothing  more  than  an  ordinar>'  telephone  with 
a  row  of  keys  upon  its  shelf.  The  mechanism  at  the  station  consists 
chiefly  of  a  circular  disc  constructed  of  hard  rubber,  or  any  other  suitable 
non-conducting  material,  and  this  is  the  central  feature  of  the  machine. 
The  disc  is  provided  with  perforations  in  circular  rows  of  100  each,  these 
rows  being  about  one-twentieth  of  an  inch  apart.  Through  these  perfora- 
tions extend  the  wire  connections  to  the  main  line  wires,  so  that  the  wire 
of  every  subscriber  in  the  exchange  comes  to  the  justrumeut  and  passes 
through  one  of  the  perforations,  ending  in  a  good  metallic  contact  slightly 
raised  above  the  face  of  the  disc.  A  circuit-closing  arm  is  made  in  parts,  of 
which  one  is  a  circuit-closing  sleeve  firmly  attached  to  the  lower  end  of  a 
-sleeve  rod.  Within  the  circuit-clo-sing  sleeve  is  clo.^ely  fitted  a  circuit-clos- 
ing needle  held  in  such  a  manner  as  to  be  in  perfect  electrical  contact  with 
the  wire  terminal  by  a  spring.  A  rod  is  located  along  the  axis  of  the  cylin- 
der and  is  free  to  rotate  and  move  longitudinally.  The  lower  end  of  this 
rod  is  sleeved  and  into  this  is  inserted  the  upper  portion  of  the  ratchet  rod. 
This  sleeve  construction  allows  the  ratchet  rod  to  have  a  longitudinal  motion 
only,  thereby  keeping  the  ratchet  teeth  continuously  toward  the  attendant 
pawl.  The  ratchet  rod  is  provided  outside  of  the  cylinder  and  conveniently 
below  it  with  a  series  of  ratchet  teeth,  by  means  of  which  the  rods  are 
moved  longitudinally.  Two  wheels,  through  which  the  rods  extend  with  a 
feather  and  groove  connection,  are  made  in  contactwith  the  ratchet  teeth  and 
levers  having  pawls  pivoted  in  their  ends.  Kach  lever  has  a  vibratory 
movement,  and  is  oscillated  by  the  alternate  energizing  and  de-energizing  of 
an  electro-magnet,  thereby  imparting  motion  to  its  adjacent  ratchet  teeth 
and  consequently  the  circuit-closing  needle.  Each  pressure  of  the  push 
button  at  the  exchange,  made  at  the  will  of  the  oj>erator,  causes,  through 
the  channels  thus  described,  the  circuit-closing  needle  to  move  from  row  to 
row  and  from  wire  to  wire. 

When  any  supposed  conversation  is  ended  the  person  hangs  up  the  ear 
phone  and  presses  the  release  ke}'.  This  causes  the  magnets  to  be  energized, 
attracting  the  armatures,  thereby  withdrawing  the  several  pawls  from  their 
engagement  with  the  ratchet  teeth  and  allowing  the  circuit  closer  to  fall 
and  return  to  its  initial  point.  The  subscriber  is  never  isolated  from  the 
exchange.  Suppose  that  two  persons  are  in  communication  with  each 
other,  and  a  third  wishes  to  speak  with  the  first.  He  can  tap  up  the  num- 
ber and  make  sufficient  connection  to  ring  his  bell  and  call  his  attention  to 
the  fact  that  some  one  wishes  to  speak  to  h\xx\t  so  that  the  first  subscriber 
can  then  at  will  release  his  instrument  from  the  one  with  which  he  is  in 
connection  and  connect  with  the  third  man,  or  he  can  continue  his  own 
conversation  until  finished,  when,  upon  pressing  the  release  key,  he  will 
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find  himself  in  connection  with  the  third  person.  The  outside  party,  how- 
ever, can  not  either  speak  with  the  other  party  or  listen  to  the  conversation, 
he  can  only  obtain  sufl5cient  connection  to  ring  his  bell.  Although  there 
are  only  seventy-five  telephones  in  operation  at  L,a  Porte  the  claim  is  made 
that  6,000  wires  can  be  successfully  run  into  a  machie  with  only  a  five-inch 
disk.  The  electricians  of  the  company  are  also  at  work  upon  a  device 
which,  when  a  telephone  is  in  use,  will  register  on  that  machine  the  num- 
ber of  the  instrument  wishing  to  make  connection. 

The  Strowger  Automatic  Telephone  company  of  Chicago  was  incorporat- 
ed Nov.  18,  1 89 1,  under  the  laws  of  the  state  of  Illinois.  The  capital  stcck 
is  $5,000,000,  and  the  officers  are  M.  A.  Meyer,  President ;  A.  B.  Strowger, 
Vice-President ;  and  J.  Harris,  Secretary. — Chicago   Tribune. 


FLEXIBLE  GLASS. 


ECKSTEIN,  an  Austrian  engineer,  claims  to  have  discovered  a  strong 
and  flexible  substance,  as  transparent  as  the  ordinary  brittle  glass. 
His  process  is  as  follows :  From  four  to  eight  parts  of  collodion  wool 
are  dissolved  in  suDB  :io:it  ether  or  alj  /.i')! :  this  solution  is  intimately  mixed 
with  from  2  to  4  per  cent,  of  castor  oil  or  other  non-resinous  oil,  and  from 
4  to  10  p:?r  cent,  of  resin  or  Cnnnda  balsam.  This  mixture  is  spread  on  a 
glass  i)late.  and  dried  under  the  influence  of  a  current  of  hot  air,  by  which 
it  is  lrans.''or]iicd  in  a  ccni]  an  t'vciy  i-l:oTt  spr.cc  of  time  into  a  transparent, 
hard,  vitreous  ])latc.  llic  thickness  of  which  can  be  regulated  as  desired. 
T.ie  m  iterial  thus  oot  liiud  is  s.iid  to  resist  the  action  of  salts,  alkalies,  and 
acids,  an'',  besides  being  transparent,  is  odorless.  It  is  flexible  and  almost 
util)  .;  ik  ib'.e.  Its  inflmimihility  is  much  inferior  to  that  of  other  collodion 
combinations,  and  it  can  be  further  reduced  by  the  addition  of  magnesium 
chloride,  while  an  admixture  of  z.nc  white  produces  an  ivory  appearance. 
Any  cjlor  or  shade  may  be  imparted  to  the  new  glass. 


OUR  FRONTISPIECE. 


/ 


N  former  issues  of  Stone  much  has  been  said 
relative  to  the  carx'iug  qualities  of  Bedford  oolitic 
stoue  and  in  tlvi;*  luiniber  we  present  an  occular 
demonstration  of  it  in  the  statue  of  a  boy  which 
serves  as  a  froutispiece.  A  careful  examination 
of  this  exquisfte  piece  of  work  will  reveal  the 
same  miiiutist  of  detail  that  is  found  in  .marble 
sculpiLiriug.  This  is  but  one  of  many  beautiful 
jobs  emanating  from  the  prosperous  establish" 
raent  of  Cross  &  Rowe  at  Bedford.  Ind.  It  was 
carved  by  David  Richards,  %vho  took  for  hij. 
model  the  son  of  Dr.  Chas.  Raridan,  of  Bedford 
The  statue  represents  a  boy  who  has  been 
engaged  in  despoiling  a  mother  bird  of  her 
belongings,  and  with  the  nest  containing 
the  eggs  in  one  hand  and  the  tail  feathers 
of  the  recent  occupant  of  the  nest  in  the 
other,  he  gazes  regretfully  up  to  where  she  has  flown.  Observing  closely, 
you  wHlI  see  how  delicately  the  detail  has  been  chiseled  out  of  the  stone. 
The  chubby  fingers  and  toes,  the  dilating  nostrils,  expression  of  boyish  ex- 
citement, even  the  strands  in  his  straw  hat  are  brought  out  clear  and  sharp, 
and  in  the  boy's  face  is  found  an  expression  more  real  than  that  generally 
looked  for  in  figures  of  this  kind.  It  has  been  suggested  that  this  statue 
enter  into  ludiana'.s  stone  exhibit  at  the  worlds  fair,  a  suggestion  that  will 
doubtless  be  acted  upon  by  those  interested. 

The  same  sculptor  contemplates  chiseling  an  elephant  from  a  huge  block 
of  Bedford  stone  in  lime  for  the  Columbian  Hxposition.  Just  now  the  firm 
of  Cross  &  Rowe  are  kept  exceedingly  busy  getting  out  new  designs  in 
rustic  and  rock-faced  monumental  and  lawn  work,  in  which  they  stand  pre- 
eminent. They  have  now  been  in  the  wholesale  rustic  business  for  over 
two  years  and  at  the  lime  the  artist  editor  of  Stone  visited  their  establish- 
ment, thirty-five  men  were  employed,  Thej  use  over  one  hundred  car- 
toads  of  stone  in  a  year.  It  is  all  o!  the  oolitic  variety  quarried  in  the 
vicinity  of  Bedford.  Their  rustic  monuments,  vases,  chairs  and  settees  find 
their  way  into  every  state  in  the  union,  and  sopopular  has  this  rustic  effect 
become  that  many  monument  commissions  have  adopted  it. 

The  initial  "I"  used  at  the  beginning  of  this  article  represents  imperfectly 
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a  soldiers'  monument  erected  by  Ihem  at  Ulhrichsville.  O.  The  WTiter  has 
visited  it  and  can  testify  to  its  great  beauty  and  the  complete  satisfaction  of 
those  wlio  gave  the  order  for  it.  The  statues  of  the  men  are  Ufe  size,  the 
tree  twenty  feet  high.  Other  monuments  of  a  similar  character  have  ad- 
ded to  the  excellent  reputation  enjoyed  by  this  firm  for  turning  out  tasty 
and  well  executed  rustic  work,  and  with  a  continuance  of  popularity  and 
rapid  jrrowth  it  gives  promise  of  rivaling  establishments  longer  established 
and  using  marble  or  granite  exclusively.  The  durability  of  the  Bedford 
stone  is  unquestioned.  It  resists  climatic  changes  and  hardens  with  age. 
This  accounts  for  its  adaptability  for  monumental  purposes. 


TRANS-ATLANTIC  NOTES. 


THERE  is  talk  of  a  projected  combination  in  the  Italian  marble  trade 
which  is  to  be  a  big  thing.  The  prime  mover  in  the  matter  is  an 
American  who  has  lately  spent  some  months  in  Italy  settling  pre- 
liminaries. It  is  said  that  satisfactory  arrangements  have  been  made 
with  most  of  the  large  quarry  owners,  and  that  further  developments  may 
be  soou  expected.  I  have  had  an  interview  with  the  leading  spirit  in  this 
business  who  seems  sanguine  of  .success.  He  was  eloquent  on  the  possi- 
bilities of  the  combination  and  the  .scheme  certainly  looks  workable.  The 
white  marble  of  Carrara  is  antique.  Nothing  like  it  can  be  produced  in  the 
wide  world.  The  industry  is  one  of  the  oldest  in  existence.  The  quarries 
have  been  worked  continually  for  more  than  2,000  years.  The  material  does 
not  need  introduction.  It  is  known  wherever  there  is  a  civilized  com- 
munity. The  trade  is  a  .solid  one.  More  than  200,000  tons  of  Italian 
marble  is  quarried  annually.  A  small  increase  in  present  prices  would  not 
check  consumption  to  any  appreciable  extent  and  would  produce  large 
profits.    The  theory  is  all  right.    We  shall  see  how  it  works  out  in  practice. 

One  of  the  busiest  parts  of  London  is  Picadilly  Circus.  It  is  to  be  beauti- 
fied by,  what  those  who  have  seen  the  designs  declare  to  be,  one  of  the 
finest  .street  ornaments  of  its  kind  in  London.  This  is  the  much-talked-of 
fountain  by  Mr.  Gilbert.  The  fountain  is  entirely  of  bronze  and  is  of 
circular  shape.  In  place  of  the  usual  up-cast  spray  of  water,  the  better 
effect  of  falling  water  has  been  obtained.  Welling  over  from  basin  to  basin^ 
it  is  designed  to  give  a  delightful  air  of  coolness  to  a  spot  where  the  heat 
and  bustle  of  traffic  is  at  the  greatest.  The  work  is  in  progress  but  will 
not  be  finished  for  some  months  to  come.  At  present  the  foundations  are 
being  laid,  and  the  stone  steps  built  which  lead  up  to  the  fountain. 

The //a7i'/t  which  is  said  to  *' a  smart  paper  for  smart  people"  tells  the 
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following  stor>'  as  an  instance  of  how  "a  neglected  grave  has  been  made  the 
means  of  extracting  money  from  sympathetic  survivors:" 

"A  certain  naval  officer  found  himself  in  a  foreign  port,  exceedingly  short 
of  money.  It  happily  occurred  to  Mm  that  his  mother's  father — a  distin- 
guished man — was  entombed  there.  He  telegraphed  for  twenty  pounds  to 
put  the  mouumeut  of  his  grandfather  in  thorough  repair.  The  money  was 
sent  at  once  and  the  young  naval  officer  subsequently  informed  me  that  the 
job  only  cost  him  two  bottles  of  wine  given  to  the  blue  jackets,  who 
executed  the  task  with  mops  and  buckets  brought  from  the  ship." 

In  labor  matters  a  new  departure  has  been  taken  by  the  Rotherhithe 
local  authorities.  They  have  resolved  to  invite  tenders  for  paving  work 
from  the  Amalgamated  Union  of  Street  Masons.  Paviers,  Stone  Dressers 
and  Hammermen.  At  a  special  meeting  of  the  Union  it  was  stated  that  the 
officials  at  Rotherhithe  had  agreed  if  the  tender  of  the  Union  was  success- 
ful, to  advance  money  from  week  to  week  to  enable  them  to  carr>-  on  the 
work,  It  was  unanimously  decided  by  the  Union  to  tender  for  the  work 
under  the  conditions  laid  down.  The  progress  of  the  experiment  will  be 
watched  with  interest.  It  has  already  excited  much  comment.  One  en- 
thusia,st  declares  that  it  will  be  the  means  of  opening  a  new  era  in  the  rela- 
tions between  labor  and  elected  bodies.  A  L,ondou  newspaper  is  of  opinion 
that  if  a  union  of  workmen  can  be  invited  and  can  accept  the  invitation  to 
carr>'  out  a  contract  direct  for  a  public  body,  it  is  obvious  that  the  middle- 
men with  his  apparatus  of  sweating  aud  sub-letting,  can  be  altogether 
eliminated  from  public  undertakings.  It  is  calculated  that  the  profit 
of  the  middle-men  being  deducted,  the  work  can  be  done  as  efficiently 
while  the  highest  possible  .scale  of  wages  is  paid.  These  are  rosy  forecasts. 
I  hope  they  may  be  realized.  So  far,  past  experience  has  proved  that  an 
army  without  officers  is  useless  for  fighting  purpo.ses,  and  that  in  this  battle 
of  life  the  much  abused  employer  of  labor  is  of  some  small  use  after  all. 

In  the  current  number  of  Afacmiilan's  Magazine  there  is  an  interesting 
article  on  "Some  New  England  Architecture,"  by  Mr.  A.  G.  Hyde.  The 
writer  is  severe  on  what  he  calls  "  the  American  architects'  inability  to 
combine  art  with  a  paramount  desire  for  much  returns  on  invested  capital." 
"Before  the  war."  says  Mr.  Hyde,  "the  American  architect  often  blundered, 
but  he  did  not  as  a  rule  lose  his  sauity  or  perpetrate  monstrosity.  After 
the  war  he  did  both."  It  was  during  the  sudden  expansion  of  the  Northern 
towns  and  villages  in  the  prosperous  years  immediately  following  the  great 
struggle  that  the  '*ordinar)'  American  architect  and  the  American  carpenter 
together  lost  their  wits  and  their  morals,"  But  if  Mr.  Hyde  thus  critici.ses 
the  present  he  is  hopeful  about  the  future.  "  America,"  he  concludes,  "  is 
yet  young;  her  work  thus  far  has  been  tentative;  and  with  the  be-som  of 
conflagration  a  constant  factor  in  her  development,  and  an  effectual  agent 
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for  removing  her  blunders,  when  not  too  substantially  perpetrated,  her 
future  is  as  rich  with  possibilities  ior  architecture  as  lor  every  other  kind 
of  human  achievement." 

The  city  of  Bristol  is  making  a  bold  bid  for  llie  transatlantic  passenger 
traffic.  The  citizens  are  about  to  promote  a  bill  in  parliament  for  the  mak- 
ing of  a  new  dock  at  the  mouth  of  the  river  Avon.  This  dock  is  to  cost 
over  a  million  pounds  sterling  and  will  accommodate  the  largest  steamships 
afloat.  The  principal  lock  will  be  Soo  feet  in  length  and  will  open  into  the 
waters  of  the  river  Severn.  It  is  calculated  that  travelers  between  Londou 
and  New  York  will  save  some  hours  by  adopting  the  new  route;  and  that 
in  the  item  of  coal  alone,  a  steamship  line,  with  weekly  sailing  of  first-class 
ocean  steamers,  will  save  ^100,000  per  annum  as  against  steamers  sailing 
from  Liverpool.  The  railway  journey  between  London  and  Bristol  only 
occupies  two  and  one-lialf  hours.  At  present  the  mails  between  London 
and  New  York  are  carried  overland  to  Holyhead  and  thence  transhipped 
to  Kingstown  for  Qiieenstown.  When  the  new  dock  is  completed,  the 
mails  will  be  carried  in  less  time  by  making  shipment  from  Bristol  direct 
and  the  cost  of  the  long  overland  journey  will  be  saved.  It  is  calculated 
that  the  new  route  will  be  open  in  about  five  years  from  the  present  time. 

Arthur  Lee. 


CRUSHING  TESTS  OF  STONE. 


HE  process  of  determiuiug  the  resistance  of  a  stone  to  crushing  by 
tests  upon  sample  cubes  is  simple  in  principle,  but  not  wholly  free 
from  diflBculties  in  application.  Ever>'  stage  of  its  development,  from 
the  cutting  of  the  sample  cubes  to  the  final  work  of  crushing,-  re- 
quires intelligent  and  skillful  manipulation.  Moreover,  the  character  of 
the  problem  makes  it  of  prime  importance  that  everj'  party  concerned  in 
the  work  should  have  a  just  appreciation  of  the  part  performed  by  every 
other  party.  For  example,  he  who  prepares  the  cube  should  know  some- 
thing of  the  precise  way  in  which  his  finished  product  is  to  serve  its  purpose ; 
again,  the  results  of  the  final  test  cannot  be  of  highest  value  unless  the 
previous  hi.storj'  of  the  cube  is  known.  From  these  considerations  it  would 
appear  that  in  so  far  as  mutual  interest  exists,  it  should  serve  as  a  close 
Itond  between  the  quarry  and  laborator) .  The  pre.sent  article  is  offered  as 
a  contribution  which  in  some  slight  degree,  may  assist  in  perfecting  thisbond. 

The  testing  machines  used  in  crushing  sample  cubes,  are  always  some 
combination  of  a  weighing  scale  with  means  for  producing  stress.    Different 

machines  var>'  greatly 
in  form.  The  general 
principle  of  all  is  il- 
fu  St  rated  by  the 
sketch,  Fig.  i.  This 
sketch  shows  a  table 
A,  supported  by  a 
kuife-e  d  g  e  which 
forms  a  part  of  the 
lever  B.  The  table 
aud  the  lever,  with 
the  attached  weight- 
holder,  constitute  the 
scale.  Any  weight 
placed  upon  A  may  be 
balanced  by  appropri- 
ate weights  at  the  end  of  the  scale  beam  B.  For  example,  if  a  cube  ofstone 
(E)  be  placed  on  A.  its  weight  may  be  determined  by  the  weights  which 
are  required  to  balance  it  at  B;  or  if  A  be  pressed  upon,  as  with  the  hand, 
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the  beam  B,  if  previously  balanced,  will  rise.  In  other  words,  whatever 
be  the  weight  imposed  or  the  pressure  applied  at  A,  its  value  may  always 
be  determined  by  balancing  B,  as  would  be  done  with  any  scale.  For  pro- 
ducing stre.ss  there  is  above  A,  a  Iplale  C.  connected  by  screws  with  the 
nuts  D  D,  which  bear  against  projections  on  the  frame  of  the  machine.  By 
turning  the  nuts  D,  the  plate  C  may  be  brought  in  contact  with  the  upper 
surface  of  a  cube  of  stone  resting  upon  the  scale  bed  A.  and  if  the  motion  of 
the  nuts  be  continued.  C  may  be  made  to  press  heavily  on  the  cube,  which 
in  turn  will  transmit  the  stress  it  receives  to  the  weighing  plate  A,  from 
which  point  its  value  is  determined  as  already  described.  If  the  stress  upon 
the  cube  E  be  gradually  increased  until  it  gives  way,  and  if  the  beam  B  be 
maiutained  constantly  in  balance,  then  the  weights  at  the  end  of  B,  at  the 
time  the  stone  gives  way,  will  represent  the  crushing  resistance  of  the  spec- 
imen. This  will  sen.e  to  make  clear  the  principle  of  all  testing  macliines 
for  compression,  though  the  stress  is  not  always  applied  by  means  of 
screws.  The  sketch  is  purely  ideal,  and  does  not  represent  the  form  of 
any  existing  machine. 

The  Olsen  100,000  pound  machine  (Fig.  2)  iu  the  laboratory  of  Purdue 
University  has  a  combination  of  levers  so  arranged  that  the  plate  A  is  sup- 
ported on  knife-edges  near  each  corner.  It  has  four  screws  and  the  ruts 
which  engage  them  are  connected  with  a  train  of  gears  and  are  driven  by 
power.  The  machine  is  complicated  by  attachments  which  adapt  it  for  use 
in  testing  specimens  under  tension,  and  for  transverse  testing. 

The  necessity  for  carefully-prepared  specimen  tubes  will  now  be  appar- 
ent. If  the  two  surfaces  which  are  to  receive  pressure  are  not  perfectly 
plane  and  parallel,  the  faces  of  the  testing  machines  will  not  bear  with  a 
uniform  pressure,  and  the  effect  on  the  specimen  is  that  of  unequal  loading. 
At  one  time  experimentors  sought  to  take  up  inequalities  in  the  surfaces  of 
the  cube  by  interposing  a  thickness  of  sheet  lead,  making  practically,  a 
leaded  joint  between  the  stone  and  the  machine.  It  was  found,  however, 
that  under  the  heavy  pressure  needed  to  crush  a  specimen,  the  lead  would 
squeeze  out  of  the  joint  and  that  its  flow  from  the  center  to  the  outside 
brought  new  stresses  on  the  specimen,  which  resulted  iu  early  spalling  and 
in  the  giving  way  of  the  specimen  at  a  pressure  lower  than  that  which  it 
would  have  withstood  had  the  lead  not  been  used.  Then  thin  layers  of 
wood  w^ere  tried  but  the  use  of  this  material  has  generally  been  abandoned. 
It  is  now  agreed  among  experimentors  that  a  tliickness  of  hard  card-board. 
M'hich  is  almost  non-compressible,  is  the  most  that  should  be  interposed 
between  the  stone  and  the  machine^  excepting  where  the  surface  of  the 
stone  is  rough,  or  where  it  has  only  slight  irregxilarilies.  In  the  latter  case 
a  thin  film  of  pla.sterof  paris  may  be  used.     The  plaster,  when  applied  in  a 
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strength  or  that  it  is  not  unifonnly  loaded.  The  former  condition  does  not 
often  apply  to  cubes  as  small  as  those  experimented  upon.  Karly  spalliug, 
therefore,  may  usually  be  looked  upon  as  proof  that  the  work  of  testing  is 
not  being  well  done. 

Another  means  of  judging  the  value  of  a  test  is  to  be  found  in  the  form 
of  the  fragments.  Experience  shows  that  a  homogenous  specimen  cru.shed 
by  a  uniformly  distributed  load  breaks  up  into  two  pyramids,  each  having 
one  of  the  faces  receiving  pressure  for  its  base,  and  a  point  near  the  center 
of  the  cube  for  its  apex.  The  material  forming  the  parts  of  the  cube  about 
these  pyramids,  breaks  up  into  thin  layers,  small  fragments,  or  even  into 
fine  powder;  usually,  with  a  loud  report  as  the  stone  gives  way.  The  pres- 
ence of  the  pyramidal  forms  after  crushing,  has  come  to  be  accepted  as 
proof  of  uniform  loading,  and  hence,  an  evidence  that  the  work  of  testing 
has  been  well  done.  In  Fig.  3,  is  shown  at  1  a  cube  of  Bedford  stone.  It 
is  split  by  vertical  seams  running  across  in  both  directions.  The  faces  of 
this  cube  which  received  the  pressure  in  testing,  were  high  toward  their 
center  and  the  stone  broke  up  first  at  one  point  and  then  at  another.  It  is 
needless  to  say  that  no  reliance  should  be  placed   upon   results  obtained 


FIG.  3. 

from  such  a  test.  At  2  is  shown  a  piece  of  red  sandstone  after  crushing.  In 
this  specimen  the  pyramidal  form  is  plainly  seen.  This  specimen  showed 
no  weakness  until  the  maximum  stress  was  reached  when  it  went  to  pieces 
at  once.  The  test  was  obviously  a  good  one.  At  3  is  shown  the  pyramidal 
form  obtained  from  a  sample  of  paving  brick,  the  fragments  in  this  case  be- 
ing removed. 

The  process  of  preparing  a  cube  is  one  requiring  careful  attention.  A 
record  should  be  made  giving  the  exact  point  in  the  quarry  from  whichthe 
block  Uiat  furnished  the  material  for  tlie  cube  was  taken.  If  the  stone  is 
of  such  a  character  that  a  decided  change  is  brought  about  by  seasoning,  the 
date  of  quarrying  should  be  noted. 

The  possibility  of  faults  entering  into  the  work  of  testing  makes  it  desir- 
able that  more  than  one  cube  of  a  kind  be  submitted  for  a  test.     Tht  exact 
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number  will  vary  with  the  importance  of  the  work,  in  anticipation  of  which 
the  tests  are  to  be  made.     At  least  three  should  ordinarily  be  submitted. 

The  necessity  for  having  the  two  faces  of  the  cube  which  are  to  receive 
the  pressure  plane  aud  parallel  has  been  made  clear.  It  may  now  be  stated 
that  the  side  faces  also  should  be  in  good  shape  in  order  that  they  may  be 
accurately  measured ;  otherwise  the  area  of  the  section  under  the  stress  can- 
not be  easily  determined. 

The  results  obtained  from  the  sample  cube  apply  only  to  the  stone  in 
that  part  of  the  quarry  from  which  the  block  was  tak^.'U.  Just  so  far  as  it 
may  be  assumed  that  the  cube  fairly  represents,  by  its  quality,  the  quality 
of  the  stone  at  other  points,  justso  far  it  may  be  assumed  that  the  results 
obtained  from  the  cubt  represent  the  value  of  the  stone  at  other  points.  If 
there  is  a  decided  difference  in  the  stone  at  different  levels,  it  is  obvious  that 
its  comparative  value  for  these  levels  can  only  be  determined  by  a  series  of 
comparative  tests  of  the  cubes  taken  from  the  several  levels  in  question. 

Finally,  in  working  up  the  cube,  the  saw  and  the  rubbing  bed  should  be 
the  only  apparatus  used.  In  the  solter  stones  especially,  the  effect  of  a 
hammer  blow  is  likely  to  extend  considerably  beyond  the  point  on  the  sur- 
face which  is  struck,  and  the  result  is  a  weakening  effect  within  the  body 
of  the  specimen-  When,  however,  blows  are  unavoidable,  they  should  I.e 
light,  and  the  cube  should  be  roughed  out  at  a  s'z:  c^nsidjrab'y  larger 
than  that  nsfitjishcd.  and  thoi  lubbcd  down  to  size.  Sawing  is  wiil.t.ut 
question  to  be  preferred. 

The  sij:^  of  the  fmislud  cube  is  1  y  cusicm  two  inches  en  a  face.  For  pur- 
pases  of  comparison  it  is  desirable  that  all  cubes  be  of  this  s:ze;  but  small 
variations  inth::  dimensions  of  diffj.cntcabjs  will  not  invalidate  results  for 
any  purpose.  K  ich  cube  should  have  placed  upon  it  a  number  or  some 
otherd'siga.iting  mark.  If  it  is  desired  that  the  pressure  be  r.pplied  to  the 
bed  fac2s  of  the  stone,  the  mark  should  be  on  one  of  these  faces.  The  report 
of  results  wiiich  will  b;  returned  from  the  laboralojy  will  gencr.illy  icfer 
to  the  samples  by  number. 

\Vi  I  am  F.  A/,  Coss. 


MISSED  A  GOOD  THING. 

THE  0*d  Dominion  Stone  Company,  of  Alexandria,  Va..  in  fubfcribing 
for  Stone  siys:     "We  ciunot  sec   how  we  have  done  without  it  as 
long  as  we  have. " 


which  the  load  is  readily  operated  and  suspended  in  position  at  any  point 
where  it  may  be  desired  to  stop  the  load  for  removing  the  same;  and  the 
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invention  consists  of  a  hoisting-tnckle  the  pulley  of  which  is  locked  by  a 
pawl-and-ratchet  mechanism,  the  pawls  of  which  are  pivoted  to  a  cross-bolt 
of  the  pulley-block  and  to  a  weighted  brake-lever  arranged  above  the  pulley. 
The  brake-lever  is  also  pivoted  to  the  upper  f'nds  of  links,  the  lower  ends 
of  which  are  connected  by  a  cross-pin  in  arc-shaped  slots  of  the  pawls.  To 
the  cross-pin  of  the  pivot-links  is  hung  a  brake-shoe,  that  is  firmly  pressed 
against  the  hoisting-rope  by  the  action  of  the  brake-lever  and  the  pawl-and- 
ratchet  mechanism  whenever  the  load  is  to  be  stopped,  in  which  case  the 
pawls  engage  the  ratchet  devices  on  the  pulley,  so  that  the  brake  action  of 
the  shoe  on  the  hoisting-rope  is  increased  according  to  the  increase  of  strain 
on  the  hoisting-rope.  On  releasing  the  pawls  by  a  pull  on  the  hoisting-rope 
and  lowering  the  brake-lever  the  former  is  free  to  move  so  as  to  lower  the 
load.  By  tilting  the  shoe  on  the  cross-pin  of  the  pivot-links  in  an  upward 
position  away  from  the  cord  the  brake  action  of  the  same  is  entirely  discon- 
tinued, so  that  the  tackle  can  be  operated  without  any  brake  action. 

In  the  accompanying  drawings,  Figure  i  represents  a  side  elevation, 
showing  the  same  in  position  for  lowering  the  load.  Fig.  2  is  a  sectional 
side  elevation  of  the  same  with  one  side  plate  of  the  pulley-block  removed 
and  showing  the  brake-shoe  in  position  for  locking  the  hoisting-cord. 
Fig.  5  and  4  are  respectively  a  sectional  side  elevation  and  a  vertical  longi- 
tudinal section  through  the  center  of  the  pulley  and  its  brake  mechanism. 
showing  the  parts,  respectively,  in  position  before  and  after  the  brake-shoe 
is  placed  into  tilted  position  for  discoutiuuing  the  action  of  the  brake 
device;  and  Fig.  5  is  a  top  view  of  the  pulley-block  and  brake  device  of  the 
hoisting-tackle,  showing  the  same  on  a  larger  scale. 

The  advantages  are.  first,  that  a  ver\'  effective  brake  action  of  the  shoe  is 
produced  in  conjunction  with  the  locking  action  of  the  pawls  on  the  ratchet 
devices  on  the  pulleys;  secondly,  that  the  load  in  being  lowered  can  be 
wholly  controlled  by  the  trip-cord  being  pulled  in  a  downward  direction, 
which  is  accomplished  by  one  hand  merely,  which  is  an  important  feature, 
as  heretofore  hoisting-tackles  of  this  class  had  to  be  lowered  by  the  use  of 
both  hands  and  the  joint  action  of  the  trip-oord  and  hoi.stiug-rope;  thirdly. 
that  owing  to  the  smooth  surface  of  the  brake-shoe  no  injurious  chafing 
action  is  produced  on  the  hoistiug-rope,  while  still  reliable  locking  of 
the  rope  is  obtained  by  the  pressure  of  the  brake-shoe  and  the  friction  of 
the  depressions  of  the  pulley  on  the  hoisting-rope,  and  fourthly,  that  the 
action  of  the  brake  device  can  be  entirely  suspended,  if  desired. 


FULL  OF  INFORMATION. 

AM  well  pleased  with  Stone,  and  consider  it  a  very  valuable  work  and 
full  of  information  for  monument  dealers, — Ceo.  W.  Harris,  A/dany,  Ore. 
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ROPE  OILING  DEVICE. 


LETTERS  patent  No.  470,ocx),  issued  to  John  A.  Hopkins,  Murray,  O., 
bearing  date  March  i,  1892,  sets  forth  the  details  of  a  rope  oiling 
device.  The  invention  relates  to  the  improvement  of  wire-rope-oiling 
devices;  and  the  objects  are  to  provide  an  oiling  device  of  this  kind  of  su- 
perior construction  and  arrangement,  to  provide  superior  means  for  adjust- 
abl>  retaining  the  rope  within  the  oil-box  or  receptacle,  to  provide  in 
connection  therewith  improved  means  for  wiping  the  surplus  oil  from  the 
rope  after  its  imuiersion.  to  construct  and  operate  said  device  in  a  simple 
and  inexpensive  manner  without  unneces,sar>'  waste  of  oil,  and  to  produce 
olher  improvements  which  will   be  more  specifically  pointed  out  herein- 
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after.  These  objects  are  accomplished  iti  Ihc  ntrnncr  illnj-trctcd  in  the  accom- 
panying drawings  in  which  P'g.  t  is  a  sitle  clcM.l!cn,  :1  c\\;i  g,  for  conveni- 
ence, one  of  the  sides  partially  broken  awny  llarelrcra.  Fig.  2  is  a  pl^ain 
view  of  the  same.  F'ig.  3  is  a  sectional  vitw  en  line  x  x  of  Fig.  i,  and  Eig. 
4  is  a  detail  view  in  perspective  cf  one  o\  the  w:p  1  g  bkckF. 

From  the  construction  shown  and  described  it  will  be  seen  that  a  simple, 

.substantial,  and  effective  device  n>ay  be  pjiductd  I  y  nitcns  of  whith  hoi^t- 

ing  or  olher  ropes  may  be  quitkly  picv;ctd  with  c  Lui.ciui  ccatii  g  of  oil 

or  other  litjuid  mixture. 
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DWIN  and  Angelina  stood  watching  the 
pigs,  who  apparently  uiauifested  a  strong 
reciprocal  regard,  as  they  raised  their 
long,  lean  bodies  upon  their  hind  legs 
and  resting  their  front  paws  on  the  top 
rail  of  the  pen,  squealed  sympathetically 
at  the  young  couple. 

"They  seem  very  friendly  ;"  said  Ange- 
lina. "How  glad  they  act  to  see  us.  They 
can  scarcely  contain  themselves,  and 
would  fairly  leap  out  of  the  pen  if  it  were 
^VJikii^iS^^  "ot  too  high  for  that.  And  we  have  only 
been  here  three  days,  too." 

"Ah,"  remarked  Edwin ;  "the  pig  is 
possessed  of  an  affectionate  in.stinct  for 
•which  he  obtains  very  little  credit.  Yesterday.  I  scratched  that  big  fellow's 
back  for  half  an  hour,  with  my  cane;  and  while  beseemed  to  take  no  notice 
beyond  a  contented  grunt  or  two,  yet  I  evidently  touched  a  tender  spot  in 
his  heart.  Is  it  not  pleasant  to  think,  dear,  that  the  same  feeling  which 
binds  us  so  closely  together  may  be  found,  in  a  lesser  degree,  among  the 
most  stupid  members  of  the  brute  creation  ?" 

As  Edwin  finished  speaking,  a  rough  farm  laborer  strode  between  him 
and  Angelina,  carrj-ing  in  each  hand  an  overflowing  pail  of  skim-milk 
which  splashed  freely  over  -      ^. 

his  cowhide  boots  at  every 
step. 

Ashe  neared  the  pen. 
the  pigs  grew  frantic  with 
delight  and  tumbled  over 
each  other  in  their  efforts 
to  obtain  favorable  places 
at  the  trough. 

Angelina  looked  mourn- 
fully at  Edwin.  "Oh  dear! 
do  you  suppose  they  could 
have  seen  that  horrid  man 
coming  ?'*  she  asked. 

"I  am  afraid  they  did. 
What  fools  we  were  to  look 
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for  disinterested  affection  among  the  lower  animals  ?"  said  Edwin  disgustedly. 
And  then,  as  the  sound  of  the  supper  bell  rang  out  upon  the  still,  evening 
air.   Angelina  put  her  hand  in  his  and  they  turned  and  strolled  toward  the 
house.  Hurry  Romahte 

E  639 


THE  ATLAS  ENGINE  WORKS. 


VISITOR  to  the  Atlas  Engine  Works  at  Indi- 
anapolis, on  seeing  the  hundreds  of  powerful 
engines  ready  for  shipment  and  in  process  of 
erection  will  be  at  a  loss  to  imagine  where  a 
market  for  so  many  engines  could  be  found. 
But  the  legend  is  familiar  throughout  the 
United  States,  the  Cauadas.    in   Mexico  and 
Central  America  and  far  south  of  the  equator 
in  Argentina  and  Chili.     Many  engines  bear- 
ing this  name  are  also  in  use  on  the  Eastern 
continent.     The  reputation  of  these  engines 
has  been  a  growth  of  many  years,  and    the  extensive  trade  in  them  has 
been  due  to  their  superior  design,  economy  of  fuel  and  durability  of  mate- 
rial and  workmanship. 

The  illustrations  of  the  various  departments  of  the  works  will  convey  a 
graphic  idea  of  Iheir  extent,  especially  in  the  principal  details,  but  many 
portions  are  necessarily  omitted,  as  to  luake  it  complete  would  require  an 
entire  number  of  this  magazine. 

Ever>'  imaginable  device  for  the  saving  of  labor  has  been  employed,  and 
the  shops  are  a  model  of  convenience.  The  average  number  of  men  em- 
ployed is  670  :  that  in  busy  seasons  is  increa.sed  to  850.  The  output  per 
year  is  about  1800  engines  of  75  horse  power,  requiring  50,000  pounds  of 
pig-iron  per  day,  besides  large  quantities  of  steel  and  other  metals  used  in 
the  construction  of  the.se  engines. 

Beginning  with  the  foundry  we  find  175  men  steadily  employed,  using 
nine  moulding  machines,  some  of  which  have  a  capacity  for  a  ioxr6  bed- 
plate or  an  18x24  cylinder,  and  will  produce  15,000  pounds  of  castings  each 
per  day.  The  two  melting  cupolas  have  a  capacity  of  60  tons  each  per  day. 
from  which  concentrates  an  overhead  track  and  switch  .system  that  will 
carry  a  load  of  10,000  pounds  to  any  part  of  the  floor,  and  is  also  arranged 
for  carrying  weights  from  any  point,  and  the  system  is  so  perfect  the  labor 
of  18  to  20  men  is  saved  in  pouring  off  alone.  There  are  three  traveling 
cranes  iu  the  west  wing  of  the  foundry,  two  having  7  tons  and  one  9  tons 
capacity.  The  area  of  the  foundry  floors  are  50x270  and  50x345  feet  re- 
spectively in  both  wings. 

The  machine  shop   is  divided  into  two  branches,  one   for  side-crank  en- 
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gines,  plain  and  automatic,  and  the  other  for  the  self-contained  engineh, 
plain  and  automatic.  These  are  again  divided  into  a  construction  and  an 
erecting  branch.  The  first  named  employs  [50  men  and  85  machine  tools, 
as  lathes,  planers,  boring  mills,  milling  machines  and  drill  presses.  All  of 
these  contain  the  latest  improvements,  and  .several  types  have  been  especi- 
ally constructed  by  this  company  for  their  special  work.  Many  of  tliese 
tools  are  of  ponderous  size,  as  would  be  imperative  in  the  working  of  the 
parts  of  their  large  engiue.s.  One  that  is  now  in  course  of  erection  for  the 
world's  fair,  is  a  tandem  compound  engine  of  500  horse  power,  and  a  feature 
in  this  which  is  worthy  of  luenlion  is  the  distance  piece  separating  the  two 
cylinders,  which  admits  the  head  of  the  low  prcs.sure  cylinder  to  be  taken 
off  without  di.sturbitig  the  adjustment  and  alignment  of  either  cylinder. 
Another  feature  is  the  use  of  a  cast  metal  bushing  in  the  high  pressure  cyl- 
inder, that  in  cases  where  a  cylinder  is  liable  to  get  cut,  the  bushing  can 
be  withdrawn  and  a  new  one  inserted,  thus  prolonging  the  life  of  the  engine 
and  securing  uniform  effectiveness  in  power. 

All  parts  of  their  engines  are  made  on  the  interchangeable  S3'stem.  and 
worn  out  or  injured  parts  can  be  substituted  in  a  few  moments.  The  main 
bearing  which  usually  is  constructed  as  a  part  of  the  bed-plate,  is  made  re- 
movable  on  the  Atlas  engine  so  that  in  case  of  accident,  if  the  bearings  get 
overheated  and  the  b:ibbitt  mslted,  a  new  one  can  be  instantly  inserted. 
This  department,  as  well  as  all  the  others,  has  a  system  of  overhead  tracks 
for  elevating  and  carrying,  operated  by  compressed  air.  The  department 
for  self-contained  engines  employs  65  men.  with  52  machine  tools,  and  the 
same  systeuv  is  used  as  in  the  other. 

The  blacksmith  shop  employs  30  tnen  and  contains  13  forges,  and  15  fur- 
naces for  heating  and  forging  connecting  rods;  also  punching  and  shearing 
machines  cap.nble  of  shearing  and  punching  steel  \%  inch  thick;  also  two 
steam  hammers.  Forging  of  standard  work  is  done  with  special  dies,  insur- 
ing exact  uniformity,  and  enabling  all  work  to  be  made  solid  from  the  bar. 
without  welding. 

The  boiler  .shop  employs  upwards  of  100  men,  and  is  fitted  with  every 
appliance  for  bending,  shearing,  punching  and  riveting  steel  plates  up  to  ^ 
inch  thick  aud  62  inches  wide.  The  flanges  on  boiler  fronts,  steam  domes, 
etc»,  are  cut  and  pressed  iirto  form  on  a  hydraulic  press  with  a  capacity  for 
one  million  pounds.  The  capacity  of  Ihis  department  is  for  six  boilers 
daily  of  55  horse  power  each.  Mild  open  hearth  steel  of  60,000  pounds 
tensile  strength  is  the  grade  used  exclusively. 

Aside  from  the  erecting  shops  connected  with  the  two  machine  depart- 
ments above  noticed,  there  is  an  additional  erecting  shop  for  small  engines 
52x150  in  area,  where  74  were  on  the  floor  in  various  degrees  of  completion. 
This  department  employs  75  men,  all  bench  and  floor  hands.     Near  this  is 
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tore  or  shipping   room,  where  it  is  the  aim  to  keep  20  of  each  of  the  17 

sizes  ofeugiues  made,  on  hand  to  meet  the  general  demand.     When  the 

illustration  was  photographed  100  were  in  the  room  awaiting  shipment.     An 

idea  of  theextensiveness  of  this  trade  may  be  seen  in  the  fact  that  as  high  as 

24  boilers  and  engines  have  been  shipped  in  a  single  day. 

The  yards  are  crowded  with  completed  boilers,  pig-iron,  boilerplates  and 
tubes  and  a  line  of  raw  materials.  Switches  run  in  every  direction,  the  haul- 
ing being  done  by  a  locomotive  of  iheir  own  manufacture.  The  yard  force 
averages  55  men. 

Besides  the  Atlas-Corli.ss  engine  that  is  the  main  source  of  power,  several 
of  the  high  speed  automatic  type  arc  used  in  various  portions  of  the  works. 
The  power-house  is  a  plant  in  itself,  and  the  fuel  source  here,  as  well  as  in 
the  blacksmith  shop  and  elsewhere  where  it  can  be  utilij^ed,  is  natural  gas. 
Light  is  supplied  by  an  electric  plant. 

This  description  is  necessarily  only  the  briefest  outline,  for  even  cursory 
details  would  require  a  volume  to  explain,  but  it  will  afford  an  idea  of  the 
nature  of  this  business  that  in  fourteen  years  has  grown  notorious  amid  the 
steam  engine  industries  of  the  world. 


RI'XIFROCITY  WITH  COLOMBIA. 


AIRECIPROCITY  agreement  has  been  negotiated  with  the  republic  of 
Colombia,  according  to  late  advices  from  Washington.  Colombia,  as 
will  1)t;  remembered,  was  one  of  the  countries  against  which  retaliatoiy 
duties  on  .sugar,  molasses,  coffee,  tea  and  hides  were  imposed  by  proclama- 
tion of  the  president,  owing  to  failure  to  enter  into  reciprocal  trade  arrange- 
ments within  the  time  limited.  The  negotiation  of  the  treaty  at  this  lime 
is  reported  to  be  due  to  the  accession  to  the  vice-presidency  of  the  state. 
which  is  really  the  acting  presidency  because  of  the  invalidism  of  the  Pres- 
.sident,  of  a  man  favorable  to  reciprocity  relations  with  the  LTnited  States. 
which  were  opposed  by  the  former  minister  of  foreign  affairs. — Bradslrrrts. 


PHINEAS  BOGGS:    HOODOO. 


Y  semi-attachment  to  a  New  York  newspaper  as    reporter  keeps  me 
constantly  on  watch  for  things  to  write  al^out.  for  I  am  "on  space," 
not  on  salary.     So  I  saw  a  ray  of  hope  in  this  advertisement    in  tlie 
Hrra/d one  morning: 

Phineas  Boggs  :     Professional  Hoofloo.     6.S7  West  Fifth  street.     Office  hours  9  to  la. 

A  hoodoo,  in  the  slang  of  the  commoners,  is  a  person  who  brings  bad 
hick.  I  knew  that  well  enough.  But  what  was  a  professional  hoodoo?  If, 
by  rare  fortune,  the  Herald  people  had  overlooked  this  singular  announce- 
ment— and  I  had  heard  of  newspaper  men  who  did  not  read  their  own 
papers — the  hoodoo  was  my  prey  for  a  remunerative  interview.  Hm! 
Eight  o'clock.  Just  time  enotigh  to  finish  breakfast  and  be  there  when  his 
office  opened.  The  elevated  road  was  at  my  dotir  (a  circumstance  that  com- 
monly gave  me  no  pleasure)  and  after  climbing  up  it  I  was  whirled  down  to 
West  Fifth  street  where  number  687  sliortly  disclosed  itself  as  a  two-story 
brick  house  with  an  iron  fence  defending  an  *'airy,'*  and  Ionic  pilasters 
supporting  a  meager  pediment  at  the  door ;  marks  of  gentility  attaching  to 
^n  uarlier  generation.  It  was  just  such  a  dull  and  faded  neighborhood  as  a 
huodoo  might  like  to  live  in.  A  ring  at  the  bell  conjured  forth  a  lean  and 
weak-voiced  man  of  forty  or  so,  whose  watery  gray  eyes  squinted  to  such 
an  extent  that  he  seemed  when  in  contemplation,  to  regard  with  displeas- 
ure the  end  of  his  own  nose — an  organ  that,  being  ample,  was  the  most  dis- 
tinguished feature  that  he  possessed,  for  his  brow  was  narrow  and  bulb- 
ous, his  mouth  thin,  his  chin  small,  his  hair  of  the  color  of  wet  straw  and  of 
m  ith-eateu  appearance,  while  his  attittide  aiid  expression  betokened  habitual 
.sadness.     I  inquired  for  Mr,  Boggs. 

"I  am  Mr.  Boggs,  sir."  he  answered. 

*'I  saw  your  advertisement  this  morning,  and — " 

"Ah,  yes,  yes.  Come  in."  And  he  led  the  way  to  a  parlor  furnished  with 
the  black  walnut,  hair  cloth  and  tapestry  carpet  of  thirty  years  ago,  and 
made  additionally  mournful  by  two  vases  of  paper  flowers,  six  stem,  re- 
proachful photographs  and  closed  blinds. 

"I  suppose  it  is  races.  Isn't  it  ?"  he  asked,  as  he  lowered  himself  cautiously 
iMto  a  rocking  chair  and  motioned  me  to  a  sofa. 

"Well — ah — ^that  is,  I  would  first  like  to   know   how  you  operate,"   I  re- 
plied, glad  to  escape  a  plump  question  as  to  my  bu.siness. 
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"Oh  I  suppose  perhaps  you  don't  know  what  a  hcodoo  is;  leastwise,  a 
professional  one.  Of  course,  there's  hoodoos  enough.  Maybe  you're  oue 
yourself.     No?     Well,  I  guess  I'm  the  first  to  go  into  it  as  a  trade." 

"How  did  you  happen  to  do  it?" 

"You  see.  when  I  was  a  boy  I  never  had  any  luck  and  never  had  auy  fun. 
K%'€rythiug  went  wrong  with  me.  Liktrly  my  name  was  against  me.  I 
don't  like  it  myself.  I  used  to  gel  licked  by  the  teachers  and  then  I  got 
licked  at  home  for  getting  licked  at  school.  If  I  went  fishing  I  caught 
nothing  but  colds,  and  sometimes  not  even  them.  I  could  go  for  a  week 
without  coughing  or  sneezing,  but  let  nie  into  a  funeral  or  a  meeting  and 
I'd  cackle  and  bark  most  enough  to  break  it  up.  When  I  was  seventeen  I 
wanted  to  be  a  carpenter.  No  use.  Couldn't  drive  a  nail,  nor  plane  aboard 
straight,  nor  get  an  augur  hole  true.  I  lo.st  this  finger  with  a  chi.sel  and  two 
toes  trv'iug  to  use  an  adze." 

"That  was  hard." 

"Yes,  spoiled  the  adze.  too.  Then  I  undertook  to  clerk  it  in  a  grocery, 
but  after  I'd  sold  twine  for  cider,  and  charged  a  woman  a  dollar  for  a  pound 
ot  lard,  and  got  hit  behind  the  ear,  where  this  knot  is,  for  sending  a  demi- 
john to  a  man's  house  instead  of  to  his  office,  the  bo.ss  told  me  I  might 
as  well  quit,  and  I  went  to  undertaking.  1  don't  .see  how  it  could  be.  yet 
every  time  I  got  a  patient  his  coffin  didn't  fit  him,  or  the  top  wouldn't  go 
on,  and  once,  after  I  had  put  the  name  of  a  relative,  who  had  ordered  a 
ca.sket,  on  the  plate,  in  place  of  the  name  of  the  man  who  was  inside,  and 
had  the  hearse  driven  to  the  wrong  plot,  I  was  advised  to  study  some  other 
profession." 

"Like  medicine,"  I  suggested  maliciously.  "Then  you  could  have  kept  an 
interest  in  the  undertaking  business." 

He  pondered  for  a  minute,  then  said.  "F  declare,  I  hadn't  thought  of  that. 
It  will  keep.  You  see,  1  didn't  study  auy  more.  I  .scratched  a  few  dollars 
together — only  a  few,  because  my  friends  were  .short  of  money — and  went 
to  the  races." 

"And  being  a  beginner,  you — " 

"Lost  every  cent  and  walked  home,  twelve  miles.  Next  morning  I  man- 
aged to  collect  a  few  dollars  more  and  went  back.  Same  thing  happened, 
only  I  saved  a  dollar  to  ride  home  with.  But  a  new  idea  came  to  me  that 
day:  Why  shouldn't  I  realize  on  my  luck?  It  was  useless  to  conceal  the 
fact  any  longer  that  1  was  a  hoodoo.  Why  not  make  the  best  of  it?  I  went 
to  bed  light  hearted,  although  I  remeniber  that  we  had  pie  for  supper,  and 
next  morning  I  was  oflf  agaiu  for  the  races.  There  was  a  man  there  who 
had  put  a  thousand  di>llars  on  Jimuel  H.  Hopkins,  and  when  he  heard 
my  story  he  handed  over  five  dollars,  which  he  begged  me  to  put'  on  F.  Q.^ 
that  being  the  only  horse  that  Jimuel  H.  Hopkius  had  cause  to  fear.     I  bet 
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on  P.  Q.,  and  he  came  creeping  in,  the  very  last  one  iu  the  procession.  The 
man  shook  hands  with  me  cordially  and  hurried  away  to  his  friends.  Then 
I  went  to  a  young  fellow  who  had  put  almost  everything  he  owned  on  Game 
T^egged  Tobias,  and  ofiered  to  bring  that  horse  in  if  he  had  money  enough 
left  to  enable  me  to  bet  against  all  the  others  in  the  field.  He  had  just 
enough.  I  laid  it  out  on  the  other  horses  and  watched  the  young  roan 
trembling  as  the  racers  went  around  the  track.  He  had  no  cau.se  to  tremble. 
My  betting  on  the  others  had  struck  them  with  a  spavin,  and  Came  Legged. 
Tobias  came  ambling  in  ten  rods  ahead.  He  went  down  to  cash  his  tickets, 
and  I  didn't  see  him  again.  He  had  forgotten  tliat  I  was  the  hoodoo.  So 
had  I." 

"You  can  take  it  out  by  betting  on  the  same  horse  that  he  does,  next 
lime  you  meet  him." 

"No,  it  was  merely  fate.  After  that  I  only  bet  for  cash  in  advance,  includ- 
ing the  price  of  pool  tickets.  Sometimes  there  were  so  many  applicants  for 
my  services  iJiat  I  could  have  had  bets  on  all  the  horses  at  the  track, 
but  that  would  have  been  unprofessional  and  unfair.  It  was  necessary  to 
let  one  hor.se  in.  or  the  show  would  have  been  broken  up." 

"You  nuist  have  made  monej'." 

"I  did.  When  the  Bullgammon  Bank  busted  last  week  I  had  sixty-five 
<iollars  in  it.  But  the  races  don't  pay  now.  As  soon  as  it  was  known  thai  I 
was  a  hoodoo  I  began  to  be  regarded  with  suspicion,  and  last  Saturday  the 
owner  of  a  lior.se  that  I  had  bet  on  met  me  after  the  race.  It  has  been 
necessary^  for  me  to  use  a  cushion  in  this  chair  since.  There  are  other 
race  courses,  though,  and  there  are  some  things  that  I  have  not  had  a 
chance  to  try,  that  ought  to  bring  a  good  living.  For  instance.  I  can  gu 
to  a  new  pla}'  aud^kick  up  a  row  and  hiss,  and  that  will  be  the  making  of  the 
play.  Then  if  I  could  notice  books  fur  .sume  newspaper  I  (.ouUl  draw  a  good 
income  from  authors  for  running  them  down  and  making  them  wealthy- 
1  will  rent  my  vote  to  political  parties,  for  by  voting  for  an  opposing  candi 
date  I  can  blast  his  future.  I  might  be  useful  in  Wall  .street.  But  I  beg 
your  pardon.     I  ha\'e  kept  you  from  staling  your  Imsiness."' 

"I  am  a  reporter."  I  said. 

"And  you  don't  want  anything  on  the  races?" 

"Not  to-day,  thanks.     I  only  wanted  an  interview." 

Mr.  Boggs  turned  in  his  chair  and  rested  his  head  wearily  on  the  back  of 
it.     "I  didn't  lock  the  front  door,"  said  he. 

"Thank  you,"  I  replied,  and  started  lowatd  it. 

"Oh,  say  !"  he  resumed,  suddenly.     "Would  you  mind  doing  me  a  favor  ?' 

"I  would  be  glad  to,"  I  answered, 

'You  see — ah — the  fact  is,  I — er — in    short,  have  not  had  my  breakfast. 
No.     I  spent  al!  the  money  I  had,  except  a  quarter,  in  putting  an  advertise- 
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nitut  into  the  paper.  Now,  if  you  would  be  so  kind  as  to  bet  me  a  quarter 
that  Mr.  Schmiltberg,  who  keeps  the  ealiug  house  ou  Eighth  avenue,  will 
tru.st  me  for  a  breakfast,  that  will  enable  me  to  bet  that  he  won't.  Then  he 
wiU." 

"Certainly,"  I  said.     "Who  will  hold  the  stakes ?" 

"Oh,  there  is  no  need  of  getting  anybody  to  hold  them.     We  can  put  them 
on  the  mantelpiece.     There's  mine.     And  there's  yours.     Much  obliged." 

"You're  welcome.     Good  morning." 

I  went  down  to  the  newspaper  office  and  wrote  a  column  about  Mr.  Boggs. 
But  his  blight  was  upon  me.  for  thatda>.     The  article  was  not  accepted. 

C.  S.  Montgomery. 


WAGES  IN  EUROPE. 

BLACKSMITHS  receive  $9.62  per  week  in  England,  $4  in  Germany, 
$5.81  in  France,  $5.38  in  Belgium.  $3.18  in  Austria.  Carpenters  re- 
ceive $9.75  it>  England,  $4.11  in  Germany,  $6.20  iu  France,  $4.07  in 
Belgium,  $5.10  in  Austria.  Cabinet  makers  receive  $6.22  per  week  in  Eng- 
land, $4.25  in  Germany,  $6.14  in  France,  $5.66  in  Belgium,  and  $4.40  in 
Austria.  Machinists  receive  $9  per  week  in  England  and  $4.60  in  Ger- 
many—no figures  at  hand  for  France,  Belgium  and  Austria.  Painters  re- 
ceive $8.92  per  week  iu  England,  and  $4.82  iu  Germany — no  figures  as  to 
other  countries.  Machinists,  $7.19  weekly  in  Great  Britain  and  $4.60  in 
Germany.  Laborers,  $5  29  per  week  in  England,  $3.!  i  in  Germany,  $3.93 
in  France,  $3.77  in  Belgium  and  $3  in  Austria.  Printers  are  paid  twenty 
cents  per  1,000  ems  in  England,  and  receive  $6.64  per  week  in  France, 
^5.94  in  Belgium  and  $3.95  in  Au.stria  ;  bricklayers,  $7.75  per  week  in 
England,  $4.21  iu  Germany,  $5.74  in  France,  $4,56  in  Belgium  and  $3.55 
in  Austria  ;  masons,  $><  per  week  in  luiglaud,  5407  in  Germany,  $5.33  in 
I'rance,  $5.22  iu  Belgium  and  $3.73  iu  Austria  ;  farm  laborers  $3  per  week 
in  England,  $3.06  in  Germany,  $3.10  in  France,  $2.72  in  Belgium  and  $3.50 
in  Austria ;  cooper-s  $6  in  England,  $3.97  in  Germany,  5p5,5S  in  France, 
55.17  in  Belgium  and  #3.64  iu  Austria  ;  shoemakers,  $6  per  week  in  Eng- 
land, $2.95  in  Germany  and  $2.90  in  France. — Report  of  the  Bureau  of 
Labor  Statistics 


1 
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R.  F.  FELKEIy,  architect  and  coTjsulting  engineer,  of  Cleveland,  haspre- 
pared  plans  for  the  Garford  Manufacturing  Co.'s  plant,  about  to  be  built 
at  Elyria,  O.  The  main  building  is  40'xioo',  and  three  stories  high, 
of  15'  each  and  has  a  half-basement  12'  in  height.  The  boiler  and  engine 
house  is  33'x3g'x2o'  with  a  stack  90'  in  height,  abo\  e  ground.  The  build- 
ings are  designed  according  to  slow-burning  mill  construction,  with  brick 
walls  and  the  elevations  make  a  sightly  appearance.  ProvHsion  is  made  for 
ample  light,  good  ventilation,  heating  by  hot  blast  apparatus,  electric  light 
and  for  modern  factor>'  plumbing  on  all  floors. 

The  specifications  for  the  stack  of  this  structure  have  been  prepared  by 
Mr.  Felkel  with  special  care.  While  there  are  a  number  of  theoretical 
treatises  on  stack  building,  the  practice  depends  greatly  upon  the  surround- 
ings and  the  location.  From  the  .static  view  point,  many  stacks  planned  by 
theori.sts  are  too  weak,  especially  while  they  are  in  course  of  erection,  before 
the  mortar  has  bound  up.  Furthermore,  stack  building  is  always  attended 
with  risk  and  requires  the  closest  supervision.  A  few  points  iu  the  specifi- 
cations for  the  slack  of  above  plant  are  given  below :  For  foundation 
there  will  be  a  concrete  block,  I2'xi2'x24"  at  bottom  ;  concrete  to  be  made 
of  one  pirt  Portland  cement,  three  parts  clean  sharp  sand  and  five  parts  of 
broken  stones,  sizes  uot  larger  thau  will  pavSS  through  a  two-inch  mesh — all 
to  be  thoroughly  mixed.  On  top  of  this  concrete,  two  courses  of  footing 
stone,  each  course  consisting  of  two  pieces  5'xio'xi6/' with  the  joints  in 
opposite  directions. 

Cot  Stone. — There  will  be  a  rock-face  course  of  water-table  at  ground. 
6"xi4"'  with  a  2"x  V^"  wash  on  top,  to  be  on  three  sides  only.  At  the  height 
of  the  third-story  window  sills  will  be  placed  a  rock-face  course  ii>^"xi3" 
with  a  5"x3"  wash  on  top,  to  be  on  three  sides  only.  Where  the  stack  goes 
from  square  to  octagon  (51 'above ground  on  floor)  a  cap  stone  will  be  placed 
all  around,  14"  thick  by  17"  wide,  with  a  io"x4"  wash  on  top.  On  top  of 
this  cap  course  will  come  the  octagon  cut  stone  for  the  formation  of  the  octa- 
gon stack.     The  last  two  stones  mentioned  to  be  crandled. 

Brick. — The  inner  8"  wall  beginning  12'  above  floor  line  up  to  51' above 

floor  line  to  be  laid  up  with  Sheppard  fire  brick ;  the  facing  and  the  inner 

rollock  of  bridging  entrance  to  be  flre-brick.     All  to  be  laid  in  best  fire  clay 

mixed  with  lime  mortar,  with  full  joints.     AH  other  walls  to  be  built  of 

common  hard-burned  brick,  laid  up  in  lime  mortar  tempered  with  cement. 

As  many  air  holes  shall  be  left  as  may  be  necessary,  each  hole  shall  be 

no  larger  than  the  thickness  of  one  brick.     The  recess  for  the  connection  of 

the  walls  of  the  building  shall  be  8"  wide  by  4"  deep  and  shall  reach  the  full 

height  up  to  eave  line,  so  that  the  stack  stands  independent  of  the  building. 
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Tlie  corner  of  octagon  on  outside  to  be  built  with  octagon  brick.  Bridging 
entrance  to  be  built  elliptical  3'  6"x6'  6,"  with  three  4"  rollocks  around  it 
clear  through  the  wall. 

Iron. — In  the  center  of  the  concrete  block  in  foundation,  place  eight  4" 
I.  B.  (7.5  pounds  to  the  foot)  1 1'  long  ;  all  to  be  bolted  together  at  each  in- 
tersection with  two  5-8"  bolts  through  the  flanges.  The  bridging  entrance 
shall  be  tied  with  two  sets  of  I  beams  :  each  set  to  consist  of  four  6"  I.  B.  (13 
pounds  to  the  foot)  9  6"  long  (two  on  each  side)  connected  with  an  8"xj4"x9'- 
6"  plate,  and  another  plate  4"x^"x8"  at  the  rods;  all  to  be  well  riveted  on 
to  I  beams.  Rods  at  top  and  bottom  to  be  i  Vi»"  diameter,  with  nuts  and 
washers.  The  cap  of  .stack  shall  be  cast  iron,  made  in  four  pieces,  with  ribs 
as  shown  and  bolted  together  at  each  joint  with  two  ^"  bolts;  cast  iron  to 
be  1)4"  thick.     There  shall  be  one  stack-cleaning  door  and  frame  of  heavy 

pattern  (Buttman  pattern)  2o"x36"  with  semi-circular  head. — /ran  Trade 
Review. 


THE  EARLIEST  BANK  NOTES. 

THE  earliest  issue  of  bank  notes,  so  far  as  known,  was  in  that  couu  I  of 
antiquities,  the  Chinese  empire.  As  far  back  as  B.  C.  2697  the  Chi- 
nese treasury  issued  bank  notes,  some  of  which  are  still  in  existence 
The  treasury-  then  did  a  banking  busines,  which,  however,  it  soon  turned 
over  to  private  enterprise,  the  Chinese  banks  being  then  as  now  under  gov- 
ernment supervision  and  control.  So  far  as  essential  particulars  were  con- 
cerned the  notes  issued  at  that  remote  date  did  iiot  differ  in  any  material 
respect  from  those  of  to-day,  each  bearing  the  name  of  the  bank,  the  value, 
of  the  note,  the  place  of  issue,  the  date  and  signature  of  the  bank  officers. 
The  Chinese  called  the  bank-notes  "flytiig  money,"  and  regarded  them  as 
superior  to  the  precious  metals  on  account  of  the  greater  facility  of  hand- 
ling. Many  of  these  early  notes  are  still  in  existence  and  may  be  seen  in 
various  European  museums. — Exchange. 


NO  MISTAKE  ABOUT  IT. 

E  have  long  regarded  Stone  as  the  leading  trade  magazine  in  the 
stone,   marble   and  granite  interest." — Northirn  Granift-  Co.,  St. 
Cloud,  Minn. 
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PREHISTORIC  RIvMAINvS  ON  EASTER  ISLAND. 

AN  account  appears,  by  Paymaster  Thomson,  of  the  United  States 
Navy,  ill  the  report  of  the  United  States  National  Museum,  of  an  in- 
vestigatiou  which  he  made  into  the  aulit|iiities  ou  Easter  Island.  It  is 
probahle  that  the  island  was  at  one  time  densely  populated,  and  the  remaiu-j 
ing  monuments  show  that  the  inhabitants  had  attained  a  higher  degree  of' 
civilization  than  other  Polynesians.  As  to  the  famous  stone  images  of 
Easter  Island,  Mr.  Thomson  counted  every  one  there  and  found  that  they 
numbered  555.  Of  these  40  stand  inside  the  crater  and  nearly  as  many 
more  on  the  outside  of  Kana  Roraka  at  the  foot  of  the  slope,  where  they 
were  placed  for  removal  to  the  different  slopes  for  which  they  were  de- 
signed. Some  lie  scattered  over  the  plains  as  if  they  were  suddenly  aban- 
doned when  being  dragged  to  a  particular  locality.  The  majority,  however,' 
lie  near  platforms  all  round  the  coast  all  more  or  less  mutilated,  and  some 
reduced  to  a  mere  shapeless  fragment.  Not  one  stands  in  its  original  po- 
sition upon  a  platform.  The  largest  was  found  in  one  of  the  workshops  in 
an  unfinished  state,  and  is  70  feet  in  length;  the  smallest  was  found  in  a 
cave  and  is  less  than  3  feet  long.  One  image  of  32  feet  in  length  weighs  50 
tons.  The  natives  have  names  for  every  one  of  the  images;  the  material  is 
a  coarse,  grey  trachytic  lava,  which  was  amenable  to  the  coarse  stone  tools 
of  the  people.  Though  varying  in  size,  the  images  are  all  of  the  same  type- 
The  head  is  long,  the  eyes  close  under  heavy  brows,  the  nose  long,  low- 
bridged  and  expanded  at  the  nostrils,  the  upper  lip  short  and  both  lips 
pouting.  The  expression  is  firm  and  profoundly  solemn.  Mr.  Thomson 
thinks  they  were  designed  as  effigies  of  di.stiugui^hed  persons,  and  were  in- 
tended as  monuments  to  preserve  their  memorj'.  They  were  never  re- 
garded as  idols,  and  were  not  worshiped.  The  native  deities  were  repre- 
sented by  small  wooden  or  stone  idols.  The  image-makers  were  a  privileged 
class,  and  the  profession  descended  from  father  to  son;  some  of  the  natives 
still  claim  with  pride  descent  from  them.  The  image  was  carved  in  rock, 
and  the  difficulty  was  to  couvey  it  to  its  destination.  It  was  lowered  from 
the  mountain  by  a  system  of  chocks  and  wedges.  A  roadway  was  theu 
constructed  along  which  it  was  dragged  by  ropes  made  of  hemp,  while  sea- 
weed and  grass  were  used  as  lubricants.  The  platforms  were  all  built  with 
sloping  terraces  in  the  rear,  up  which  the  image  was  dragged  until  the 
bise  was  over  its  resting  place,  when  the  earth  was  dug  away  to  allow  the 
statue  to  settle  down,  ropes  being  used  to  steady  it  in  the  meantime.  The 
incised  tablets  which  are  also  found  show  that  the  natives  had  evolved  a 
system  of  writing.  These  tablets  are  highly  prized  by  the  people,  and  it 
was  with  the  utmost  difficulty  that  Mr.  Thomson  was  able  to  purchase  two. 
It  is  said  that  a  large  number  were  destroyed  at  the  request  of  the  mission- 
aries, so  that  the  people  should  have  as  little  as  possible  to  attach  them  to 
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Pagani>>m.  The  meaning  of  the  characters  has  been  quite  lost,  and  Mr. 
Thomson  suggests  that  it  is  probably  due  to  the  kidnaping  in  1864  of 
every  person  of  learning  and  authority  in  the  island.  The  pictorial  sym- 
b^ls  are  engraved  in  regular  lines  on  depressed  channels,  separated  by 
slight  ridges  intended  to  protect  the  hieroglyphics  from  injury  by  rubbing. 
They  cover  both  sides  as  well  as  the  beveled  edges  and  hollows  of  the  board. 
They  are  alternately  reversed  on  each  line,  those  on  the  first  standing  up- 
right, on  the  next  upside  down,  and  so  in  regular  alternation,  so  that  the 
reader  must  turn  the  tablet  at  the  end  of  each  line.  The  reading  com- 
mences at  the  lower  left-hand  corner,  and  on  arriving  at  the  top  of  the  first 
fjce,  or  the  opposite  corner,  the  reading  is  continued  over  the  edge  to  the 
nearest  line  at  the  top  of  the  other  side.  This  method  is  supposed  to  have 
been  adopted  to  avoid  the  possibility  of  missing  a  line.  A  patriarchal  na- 
tive, on  being  shown  photographs  of  the  tablets,  related  the  legend  appro- 
priate to  each.  Mr.  Thomson  intimites  that  he  will  subsequently  treat 
these  symbols  exhaustively. 


PUMICE  STONE. 

WE  often  hear  it  remarked,  and  particularly  after  the  eruption  of  a 
volcano,  that  pumice  stone  ought  to  be  plentiful  and  cheap,  as 
quantities  must  have  been  ejected  during  the  volcairic  disturbance. 
As  a  matter  of  fact,  however,  none  of  the  white  stone  in  general  use  is  ob- 
tained from  active  volcanos.  It  comes  from  deposits  of  the  article  discov 
ered  in  one  or  two  quarters  of  the  globe,  the  best  of  which  is  at  present  to 
be  found  in  theislandofLipari.  situated  in  the  Tyrrhenian  sea.  The  island 
is  mountainous  in  character  and  consists  of  tufia  and  lavas  and  highly  sili- 
cious  volcanic  products.  The  district  where  the  stone  is  found  is  called 
Campo  Blanco  or  Monte  Petalo,  1,500  feet  above  the  level  of  the  sea.  After 
riding  a  considerable  distance,  partly  along  precipitous  paths  sufficiently 
dangerous  to  be  interesting,  and  partly  through  vineyards  and  over  grassy 
plains,  one  almost  suddenly  comes  upon  a  seemingly  snowclad  narrow  val- 
ley, inclosed  by  hills,  also  quite  white,  and  the  whole  glaringly  bright  on  a 
sunny  day.  Into  these  hills  workmen  are  ceaselessly  digging  deep  bur- 
rows, working  within  by  caudle-light.  In  their  excavations  they  come 
across  many  lamps  of  pumice  stone,  which  are  placed  in  baskets,  subse- 
quently being  conveyed  along  t>ie  valley  to  the  seashore,  where  small  boats 
are  loaded  and  sailed  to  the  seaport  near  by,  where  the  stone  is  sorted, 
packed  and  shipped  to  distant  parts,  either  via  Messina  or  Leghorn. — 
Builder  atid  Woodworker.  F 
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A  REMARKABLE  STONE. 

ON  the  outskirts  of  the  modem  village  of  Baalbek  attention  is  arrested 
by  the  quarries  whence  the  stones  of  Baalbek  were  hewn,  and  which 
lies  on  the  right  hand  of  the  road  from  Shtaura.  In  the  niid.st  of  these 
-quarries  there  lies  one  stone,  hewu  and  fashioned  with  exqusite  accuracy. 
almost  severed  from  the  solid  rock,  and  apparently  waiting  to  be  carried 
a.way  to  its  destined  place  in  the  walls  of  the  great  Phceuician  Temple  of 
Baal.  There  it  lias  remained  in  silent  grandeur  for  upwards,  probably  of 
^.ocxD  years,  suggesting  to  the  thoughtful  observer  many  interesting  and 
curious  reflections.  How  long  was  that  stone  in  process  of  excavation  and 
fashioning?  How  many  human  hands  were  employed  upon  the  work? 
What  implements  were  used^for  the  gigantic  toil  ?  How  was  it  to  have  been 
Temoved  from  the  quarry  to  its  appointed  place  ?  How  raised  to  its  position 
^vhen  once  carried  there  ?  Why,  after  all  the  labor  which  had  been  bestowed 
lupon  it.  was  it  left  at  last  in  the  quarries?  Could  we  discover  the  answer  to 
this  last  question,  we  should  probably  learu  of  some  great  crisis  in  the 
worlds  history,  some  mighty  incursion,  some  decisive  battle,  some  irrevoca- 
ble overthrow  of  a  powerful  nation.  For  it  is  evident  that  the  work  was 
abandoned  suddenh',  while  yet  remaining  in  an  incomplete  condition;  and 
there  is  no  explanation  so  feasible  or  probable  as  that  of  conquest  by  a  for- 
eign foe.  But  how  shall  we  exhibit  to  the  reader  the  marvelous  proportions 
of  this  colossal  stone?  Roughly  speaking,  and  in  round  figures,  we  may 
say  that  it  is  seventy  feet  broad,  and  fourteen  feet  high.  Now  what  does 
this  mean?  Imagine  a  room  fourteen  feet  square  and  seven  feet  high — a 
very  fair  sized  cottage  room.  Imagine  a  house  with  ten  such  rooms  in  it, 
five  on  the  ground  floor  in  a  row,  aud  five  on  the  first  floor  above.  Imagine 
this  house  to  be  one  solid  block  of  stone — and  we  have  the  stone  in  the 
Bialbek  quarry!  It  has  been  computed  to  weigh  at  least  1,500  tons;  and  a 
further  calculation  has  been  made  that  it  would  require  40,000  strong  men, 
pulling  their  hardest  in  the  same  direction,  to  move  that  stone  a  quarter  of 
iin  inch  in  an  hour  ! — Mai:miUan  s  Magazine. 


A  MIGHTY  SAW 


A  ONE  HUNDRED  and  ten  tou  saw  is  calculated  to  cut  through  almost 
anything,  even  through  a  nickel-steel  armor  plate  ;  and  for  just  this  use 
has  the  gigantic  saw  been  made  for  the  Homestead  mill,  Pittsburg,  at 
a  cost  of  $35,000.  The  blade  of  the  saw  is  7  ',i  feet  in  diameter,  being  geared 
from  above  and  revolving  horizontally.  After  one  has  gazed  upon  this 
huge  steel  carpenter'stool,  he  little  wonders  to  see  it  slice  oflTau  angular  slab 
of  cold  nickel-steel,  weighing  about  a  dozen  tons,  as  easily  as  a  carving- 
knife  clips  off  a  crisp  turkey  wing. — Philadelphia  Record. 
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WHETSTONES  IN  THE  UNITED  STATES.* 

THE  record  of  the  manufacture  of  whetstones  in  the  United  States  is 
meager.  The  earliest  pubHshed  item  found  is  that  uovaculite  quar- 
ried at  Oley,  Berks  county.  Pa.,  wa.s  selling  in  1822  for  25  cents  per 
pound.  In  1822  also  two  quarries  of  oilstone  on  Lake  Meniphrenvagog 
■were  reported  to  have  yielded  profits  exceeding  $5,000  for  the  two  preced- 
ing years.  The  geology  of  Massachu.setts,  publi.shed  in  1835,  states  that 
over  five  thousand  dozens  of  whetstones  were  quarried  annually  in  Smith- 
field.  The  geology  of  Rhode  Island  in  1X40  reports  the  production  of  the 
same  quarries  at  from  six  to  eight  thousand  dozens.  Twenty-two  thousand 
eight  hundred  were  manufactured  in  Belliugham,  Mass.,  in  1838.  These 
figures  show  that  there  was  a  pretty  active  whetstone  industr>'  in  New 
England  at  this  time,  particularly  when  it  is  considered  that  whetstones 
were  also  being  manufactured  in  New  Hampshire.  Vermont,  Pennsylvania, 
North  Carolina  and  Arkansas  at  the  same  time.  Possibly  the  business  was 
overdone  at  the  time  and  a  reaction  followed,  for  tlie  Massachusetts  and 
Rhode  Island  quarries  are  not  heard  of  after  1S41,  and  nothing  is  heard 
from  the  Pennsylvania  quarries  until  new  ones  were  reported  in  1.S1S3.  The 
industry  has  been  a  constant  one  since  1840  in  New  Hampshire,  Vermont 
and  Arkansas,  and  also  in  Indiana,  where  the  Hiudostan  quarries  were 
opened  about  1840;  though  in  all  the.se  localities  quarries  have  been  aban- 
doned and  new  ones  opened  during  the  intervening  years.  In  North  Caro- 
lina also  it  is  presumed  that  the  manufacture  has  been  fairly  constant;  the 
stone  is  not  known  in  the  northern  market,  so  the  demand  is  probably  a 
local  one.  Exactly  when  the  Berca  grit  of  Ohio  came  into  use  for  scythe- 
stones  has  not  been  learned,  but  its  use  for  this  purpose  is  reported  in  the 
Geological  Survey  Report  on  Economic  Geology.  iS'73.  Only  a 
small  part  of  the  grit  is  suitable  for  use,  so  the  whetstone  manufacture 
can  only  be  carried  on  in  connection  with  production  of  stone  for  other 
purposes. 

There  are  at  the  present  time  in  the  United  States  the  following  old 
established  localities  for  quarrying  whetstones:  New  Hampshire,  Ver- 
mont, North  Carolina.  Ohio,  Indiana  and  Arkansas.  In  addition  to  these 
are  more  recently  worked  and  less  important  localities  in  Alabama.  Mis- 
souri, Michigan  and  New  York.     Of  these  the  business  may  be  considered 


•From  Arkan!-a»  Geological  Report  for  IHBo. 
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a  local  one  iii  Alabama  and  in  North  Carolina;  New  York  and  Missouri 
localities  have  more  than  a  local  business,  but  the  product  in  each  case  is 
small;  Ohio  and  Michigan  furnish  coarse  scvthe-stones  only,  but  the  quantity 
used  is  large  and  the  industry  is  important.  The  great  bulk  of  the  whet- 
stones come  from  Indiana,  Arkansas,  New  Hampshire  and  Vermont.  The 
quarries  of  the  last  two  states  may  be  considered  together,  sijice  they  are 
all  controlled  by  one  company.  The  New  Hampshire  and  Vermont  quar- 
ries produce  stones  for  many  purposes;  scythe-stones  are  the  chief  product, 
but  carpenters'  whetslones,  axe-stones  and  small  stones  for  other  purposes 
are  also  produced.  In  Indiana  two  stones  are  quarried,  one  a  shoemakers' 
sand.'^tone  and  the  other  a  very  fine-grained,  compact  sandstone,  used  chiefly 
for  whetstones  by  carpeuters,  mechanics  and  others.  Arkansas  produces 
two  varieties  of  stones,  the  "Ouchita,"  a  fine  quality  of  carpenter's  stone, 
and  a  very  dense  hard  stone,  called  the  "Arkansas,"  suitable  for  sharpening 
the  smallest  pointed  tools,  or  giving  a  very  fine  edge  to  surgical  instni- 
ments. 

The  New  York  stone  is  found  in  Cortland  county  on  the  shore  of  lyabra- 
dor  lake,  from  which  the  stone  derives  its  name.  It  is  a  a  fine-grained 
dark-green  sandstone,  occurring  in  beets  two  or  three  feet  thick,  interbedded 
with  shales  from  two  to  six  feet  thick.  The  formation  lies  in  a  nearly  hori- 
zontal position  and  is  about  five  hundred  feet  in  thickness.  It  is  tough  and 
sharp-gritted,  but  feels  coarse  compared  with  Turkey  or  Arkansas  grit. 
The  toughness  of  this  stone,  due  to  the  presence  of  the  limonite  cement, 
makes  it  a  valuable  one  where  strength  is  a  necessarj'  quality:  thus  it  is 
particularly  well  adapted  for  kitchen  stones  and  for  the  coarser  kinds  of 
files.  This  stone  is  not  very  well  known  yet  and  only  about  5,000  pounds 
are  manufactured  annually. 

Its  manufacture  was  begun  ten  years  ago  at  Manlius  Station,  with  two 
small  saw-gangs  and  a  rub-wheel.  Other  kinds  of  stones  have  since  been 
used  and  the  business  increased  until  now  there  are  nine  saw-gangs  and 
three  rub-wheels  running  con.stantly.  Hiudostan  and  Turkey  stones  are 
sawed  at  this  factory  to  some  extent;  stone  from  Arkansas  has  been  manu- 
factured here  and  forms  a  very  large  part  of  the  whole  product.  The  sand 
used  in  sawitig  is  fine  and  very  purely  .siliceous,  consisting  of  angular,  sub- 
angular  and  well-rounded  quartz  grains  frequently  iron-stained.  The  aver- 
age diameter  of  the  grains  is  about  .20mm. 

The  whetstone  factory  at  Pierce  City.  Mo.,  is  a  small  one  containing  one 
large  saw-gang,  a  rub-wheel  and  a  finishing  wheel.  The  finishing  wheel  is 
simply  a  two-foot  disk  covered  with  sand-paper  on  which  it  is  claimed  a  bet- 
ter  finish  is  obtained  than  on  the  rub-wheel.  This  may  be  a  good  method 
to  finish  a  soft  stone  like  the  Adamascobite  grit  which  is  manufactured 
here,  but  it  probably  would  not  be  so  successful  if  used  with  harder  stones. 
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The  sawing  sand  used  comes  from  Pacific,  Mo.,  and  is  fine  and  wliite.  The 
stone  is  compact  and  heavy,  has  a  dull,  yellow  color,  and  resembles  closely 
some  varieties  of  Hiudostau  stone,  but  is  softer  and  finer  grained  and  has  a 
velvety  feeling.  The  microscope  shows  that  the  grains  of  the  silica  are 
about  .oamni.  in  dianieter.  Mingled  with  the  silica  is  a  large  amount  of 
muscovite  mica,  earthy  matter  and  iron.  The  soft  feeling  is  probably  due 
to  the  muscovite  present.  The  whetstones  manufactured  here  are  good  for 
those  who  like  a  fast  cutting  stone.  They  make  excellent  rub-stoues  also 
for  marble  polishers.  They  have  not  been  put  on  the  market  in  large 
^juantity,  but  have  been  sold  in  small  lots  at  50  c.  to  65  c.per  pound' 

Since  the  manufacture  in  New  Hampshire  and  X'ermont  is  controlled  by 
the  Pike  Manufacturing  Compauy.  and  since  their  product  is  .so  similar,  the 
two  are  considered  together.  In  Grafton  county,  N.  H.,  the  company 
works  four  quarries.  The  schists  in  these  tpjarries  lie  in  "rifts"  of  different 
lengths  and  widtlis.  The  sheets  are  cut  up  or  '"bolted"  into  slabs  about 
ten  and  one-half  by  twelve  inches  long  by  two  to  four  inches  thick.  These 
slabs  are  then  marked  and  broken  into  rough  stones  about  two  inches  wide 
by  means  of  steel  knives  and  hammers.  The  rough  stones  are  ground  into 
the  finished  form  on  a  horizontal  rubbing  bed  fed  with  sand  and  water. 
The  grinding  is  done  at  Pike  Station.  The  .stone  manufactured  here  is  the 
Indian  Poud  scythe-stone.  The  chocolate  stone,  quarried  at  Lisbon,  is  a 
finer  grained  than  the  Indian  Pond  stone,  and  is  made  into  oilstones,  knife- 
stones,  or  fine  scythe-stones.  From  ro  to  15  tons  are  produced  annually. 
Tile  chocolate  stone  is  not  finished  by  the  Pike  Manufacturing  Company, 
but  the  manufacture  is  carried  on  by  contract  with  the  Lisbon  parties. 

In  \'erniont  the  stone  is  finer  grained,  more  compact,  and  a  little  harder 
than  the  Indian  Pond  stone.  Owing  to  these  differences  in  character,  the 
Vermont  stone  is  sawed  into  slabs  in.stead  of  being  cut  or  broken,  but  they 
are  fini.shed  in  the  same  manner  as  the  Indian  Pond,  At  the  works  in 
Evansville  4,000  to  7,000  gross  of  .scythe-stone  are  manufactured  annually. 
The  principal  brands  of  Vermont  stone  are  the  "Black  Diamond,"  "La- 
moille," "Willoughby  Lake"  and  "Green  Mountain,"  The.se  stones  are  ex- 
ported only  in  small  quantities,  though  of  the  Indian  Pond  5,000  gross  or 
more  go  abroad  everj'  year.  The  same  compauj'  owns  quarries  in  Cum- 
niington,  Mass.,  the  stone  of  which  resembles  the  \'ermont  stone  closely, 
but  it  is  a  little  harder  and  more  liable  to  glaze. 

The  manufacture  of  .sandstone  scythe-stones  in  Ohio  and  Michigan  is 
controlled  by  a  single  companj'.  the  Cleveland  Stone  Compauy.  and  the 
productions  of  these  two  states  may  therefore  be  considered  together.  The 
Cleveland  Stone  Company  is  the  strongest  organization  in  the  whetstone 
business  at  present,  though  the  whetstone  industry,  however,  forms  but  a 
:imall  part  of  its  whole  business.     It  owns  a  large  amount  of  stock  of  the 
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Pike  Manufacturing  Company,  and  so  influences  the  production  of  mica 
schist  stones  in  New  Hampshire  and  X-'ermont,  and  also  the  manufacture 
of  whetstones  from  Arkansas.  It  also  has  absolute  control  over  the  sand- 
stone scythe-stone  industry  in  this  country. 

The  quarries  of  the  Cleveland  Stone  Company  in  Ohio  are  located  at 
Berea,  Cuyahoga  county;  those  in  Michigan,  are  at  Grindstone  City  in  Hu- 
ron county.  Nine-tenths  of  the  total  product  is  manufactured  in  Michi- 
gan. The  method  of  manufacture  consists  in  sawing  the  blocks  of  stone 
into  slabs,  which  are  broken  into  the  required  length  and  then  given  the 
slender  form  of  the  scythe-stone  by  breaking  again  under  a  knife  or  "guillo- 
tine." The  rough  strips  thus  formed  are  rubbed  down  on  a  wheel  made  of 
basswood  filled  with  iron  scraps  driven  in  edgewise.  The  wood  wears 
away  faster  than  the  iron,  so  that  the  projecting  edges,  with  the  assistance 
of  sand  and  water,  wear  away  the  stones  more  rapidly  than  a  smooth  x\\\y- 
wheel  would  do.  The  total  product  is  about  S.ooo  gross  per  annum,  of 
which  about  t,500  gross  are  exported.  The  stones  are  worth  on  the  aver- 
age $3.50  per  gro.ss. 

The  whet.stone  quarried  in  Orainge  county,  Indiana,  is  a  fine-grained 
sandstone.  The  microscope  shows  it  to  contain  much  earthy  material  and 
hmonite,  with  a  little  muscovite  mica.  The  grains  of  silica  are  about 
.02mm.  in  diameter  aud  are  remarkably  uniform  in  size.  There  are  a  few 
shapeless  cavities  in  the  stone.  The  liniouite  probablj'  forms  the  cement- 
ing substance  in  this  stone,  as  in  the  Labrador  stone,  though  it  is  not  so 
strong;  it  is  stronger,  however,  than  that  of  the  Adamscobite  grit,  so  this 
stone  lies  between  the  other  two  in  hardness.  The  Indiana  whetstones  are 
known  in  the  market  by  the  name  of  Hiiidostan;  a  variety  having  a  buff 
color  goes  by  the  name  of  Orange  stone,  while  the  finest  grade  of  while 
stones  are  called  "Washita  finish."  Most  of  the  stone  has  a  dull  gra)  or 
yellowish  color.  Some  of  its  micaceous,  and  thin  micaceous  layers  and 
laminae  of  iron  ore  afford  convenient  seams  along  which  it  is  split  in  quar- 
rying and  working.  There  is  considerable  variation  in  hardness  among 
the  Hiudo.stan  stones  coming  from  different  strata. 

The  natural  advantages  for  working  the  Hindostan  stone  are  very  great- 
It  is  found  in  a  nearly  horizontal  strata,  interbedded  with  shales  and  some 
other  strata  not  suitable  for  whetstones.  The  different  qiiarries  show  con- 
siderable variation  in  the  thickness  and  character  of  the  beds  worked,  but 
in  all  a  thin  coal  .seam  marks  the  lower  limit  of  the  good  .stone.  The 
amount  of  cap  rock  to  be  removed  is  usually  small,  and  a  large  percentage 
of  the  rock  quarried  is  suitable  for  whetstones.  Some  stone  not  good  for 
whetstone,  is  used  for  flagging.  The  good  stone  is  wedged  up  in  sheets. 
frequently  of  ju.st  the  proper  thickne.ss  for  use;  when  not  of  the  right 
thickness  the    slabs  are  easily  split  along  the  stratification  planes.     The 
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thin  sheets  of  stone  are  ruled  off  into  the  desired  sizes,  and  the  lines  are 
deeply  marked  by  a  scribing  awl.  The  sheet  is  then  turned  over,  marked 
lightly,  and  then  with  a  broad-edged  stoue  chisel  and  hammer  the  whet- 
stones are  broken  out  in  rough  form.  Rubbing  down  on  a  wheel  finishes 
them.  This  is  the  greater  part  of  the  work,  but  cheap  labor  is  employed, 
women,  girl.s  and  boys  alteudiug  the  wheels.  Some  of  the  harder  and  more 
massive  rocks  are  shipped  in  blocks  to  the  manufactories  in  New  York, 
and  at  New  Albany,  Indiana,  where  they  are  sawed.  About  400,000 
pounds  of  Hiudostau  stone  was  put  on  the  market  in  1886,  100,000  of  which 
was  exported.  Later  reports  do  not  show  much  change  in  production, 
though  it  has  probably  increased  slightly.  The  prices  in  1886  were  consid- 
erably higher  than  they  are  now,  ranging  from  three  and  one-half  to  six 
cents  per  pound;  at  present  a  very  great  part  of  the  stone  is  sold  at  one  and 
one-fourth  to  two  cents  per  pound,  with  higher  prices  up  to  ten  cents  per 
pound  for  special  orders  of  selected  stone.  These  stones  are  excellent  to 
produce  a  rather  coarse  edge;  they  are  much  used  by  English  cutlery  man- 
facturers  to  give  the  first  rough  edge  before  the  knife-blade  receives  its 
final  polish.     Their  export  increases  annually. 

The  manufacturers  of  Hindostan  stone  are  J.  A.  Chaillaux  and  Kirk  & 
Pruett,  at  Orangeville,  T.  N.  Baxton,  and  William  F.  Osborn.  of  Faoli,  and 
Brown  Moore,  of  French  Licks.  Of  these,  J.  A.  Chaillaux  is  the  only  one 
engaged  in  the  whetstone  business  exclusively.  T.  N.  Baxton  and  William 
F.  Osborn  are  merchants  who  operate  quarries.  Brown  Moore  and  Kirk 
&  Pruett  are  farmers  who  have  quarries  on  their  land.  At  retail  the  stones 
command  a  good  price,  and  in  hundred  pound  cases  are  quoted  at  from  six 
cents  to  thirty  cents  per  pound.  Many  of  the  Hindostan  stones  are  beauti- 
fully marked  with  mineral  stains.  Some  of  these  of  fine  quality  have  the 
special  brand  of  Niagara  stones,  and  are  quoted  at  25  to  40  cents  a  pound 
in  small  lots.  The  Hindostan  stones  are  commonly  used  with  water, 
though  oil  is  sometimes  used  with  the  finer  grades.  The  other  variety  of 
Indiana  stone  from  which  shoemakers'  sandstones  and  glass  manufacturers' 
files  are  made,  is  a  porous,  friable  sandstone  much  coarser  than  the  Hindo- 
stan and  belonging  to  the  different  series  of  strata.  It  is  more  easily 
worked  than  the  Hindostan;  it  is  sawed  by  a  saw-gang  run  by  horse-power, 
and  the  rubbing  part  of  the  process  is  rapidly  done  by  hand  on  a  large 
block  of  the  same  stone.  The  stones  are  made  in  prismatic  form  one  and  a 
half  inches  on  a  face  and  from  ten  to  twelve  inches  in  length.  About  the 
same  amount  of  this  stone  is  put  on  the  market  annually  as  of  the  Hindo- 
stan, and  about  the  same  proportion  of  the  total  product  is  exported.  The 
price  given  in  1886  was  four  cents  per  pound,  but  was  only  one  cent  in 
1890.  These  stones  are  quarried  by  the  farmers  at  dull  seasons  of  the  year 
and  traded  to  the  merchants  for  goods.     There  are  as  many  as  six  quarries 
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in  the  vicinity  of  French  Licks,  probably  more.  The  other  American 
stones  manufactured  in  large  quantity  are  the  two  %'arieties  found  in  Ar- 
kansas.— /,,  5.  Griswold. 


STANDARD  TIME. 


PRIMARILY  for  the  convenience  of  the  railroads,  a  standard  of  time  was 
e.stablished  by  mutual  agreement  in  1883,  by  which  trains  are  run  and 
local  time  regulated.  According  to  this  system,  the  United  States,  ex- 
tending from  65°  to  125°  west  longitude,  is  divided  into  four  time  sections, 
each  of  15**  longitude,  exactly  equivalent  to  one  hour.  The  first  (eastern) 
section  includes  all  territory  between  the  Atlantic  coast  and  an  irregular 
line  drawn  from  Detroit  to  Charleston.  S.  C,  the  latter  being  its  most  south- 
ern point.  The  second  (central)  section  includes  all  the  territory  between 
the  last-named  line  from  Bismarck,  N.  D.,  to  the  mouth  of  the  Rio  Grande. 
The  third  (mountain)  section  includes  all  territory  between  the  last-named 
line  and  nearly  the  western  borders  of  Idaho.  Utah  and  Arizona.  The 
fourth  (Pacific)  section  covers  the  rest  of  the  countr>'  to  the  Pacific  coast. 
Standard  time  is  uniform  inside  of  each  of  these  sections,  and  the  time  of 
each  section  differs  from  the  next  to  it  by  exactly  one  hour.  Thus,  at  13 
noon  in  New  York  city  (eastern  time),  the  time  at  Cliicago  (central  time)  is- 
11  o'clock  a.  ra.;  at  Denver  (mountain  time),  10  o'clock  a.  m.;  and  at  San 
Francisco  (Pacific  time).  9  o'clock  a.  m.  Standard  time  is  16  minutes  slower 
in  Boston  than  true  local  time,  3  minutes  slower  at  New  York,  s  minutes 
faster  at  Washington,  19  minutes  faster  at  Charleston,  aS  minutes  slower 
at  Detroit,  18  minutes  faster  at  Kansas  City,  10  minutes  slower  at  Chicago. 
I  minute  faster  at  St.  Louis,  28  minutes  faster  at  Salt  Lake  City  and  lo 
minutes  faster  at  San  Francisco. 
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TIDES. 

HERE  is  a  tide  in  the  affairs  of  men.  which,  takeu  at  the  flood, 
leads  on  to  fortune." 

We  need  not  refer  to  Washington,  Napoleon.  Jack-son,  Lincoln, 
Grant    or  other  great    historical    figures,  who,  though   not  born 
^eat,  yet  achieved  greatness  by   force  of  circumstances,  or,  as  put  in  the 
language  of  Bnxtus,  by  taking  the  tide  at  the  flood. 

Of  course  it  is  not  always  that  we  can  know  the  state  of  the  tide,  and  in 
fact,  are  mostly  governed  by  the  drift  of  circumstances,  but  in  looking  back- 
ward we  can  see  that  our  live.s  are  shaped  by  surroundings  and  their  course 
changed  by  slight  events,  not  at  the  moment  recognized  as  flood-tide  in  our 
aflairs.  Nor  is  the  "fortune"  referred  to  necessarily  stocks,  bonds  and  bank 
accounts,  but  may  mean  simply  honorable,  respected  or  contented  positions 
of  many  kinds,  fully  as  satisfying  as  mere  wealth — thougli  that  seems  now 
to  be  the  common  definition  of  "fortune." 

You  all  know  the  barefooted  country  boy.  the  prototype  of  Tom  Sawyer, 
who,  emancipated  from  the  log  school-house,  at  the  age  of  fourteen,  at- 
tracted the  attention  of  the  storekeeper,  was  taken  on  as  clerk  on  a  pica- 
yunish  salary,  with  ample  and  expanding  .self-confidence  backed  by  industry, 
honesty  and  the  desire  lo  please,  develop  ambition  which  in  a  few  years 
wafts  Ivim  to  the  city,  w-here  he  rises  step  by  step  to  leading  and  respectable 
positions,  with  or  without  wealth,  but  in  any  case  looking  backward  .scarcely 
able  lo  realize  how  the  changes  have  come  upon  him. 

You  see  a  simple  country  girl  dissatisfied  with  her  narrow  surroundings, 
wend  her  way  to  the  city  where,  by  chance,  she  becomes  a  hotel  waitress 
instead  of  going  into  a  f;jctory  :  she  is  efficient,  handsome,  marries  the  pro- 
prietor, who  becomes  rich,  probably  through  her  help;  he  retires  at  an  op- 
portune time  leaving  her  a  blooming  widow.  She  shines  as  a  leader  of  the 
"four  hundred, '  goes  abroad  frequently,  marries  her  daughter  to  a  title  re- 
gardle.ss  of  cost — thus  in  her  view  taking  the  tide  at  the  flood. 

(Jr  an  attractive  widow  struggling  for  existence  by  keeping  boarders,  one 
of  whom  propo.ses  and  is  accepted,  afterwards  strikes  "pay  dirt"  becomes  a 
money  king  and  enables  his  wife  to  maintain  palaces  in  foreign  capitals 
where  she  charmingly  entertains  royalties  of  high  and  low  degree,  and 
marries  her  daughter  to  a  prince  with  a  lineage  of  a  thousand  years.  Did 
she  know  the  state  of  the  tide,  wdien  circumstances  were  shaping  her  des- 
tiny ? 

We  are  the  creatures  of  fate,  which  is  only  another  name  for  circumstances, 
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driven  by  surrounding  breezes  though  struggling  ever  so  hard  to  steer  our 
,Own  course.  Few,  if  any,  can  project  a  life-line  in  advance  and  follow  to  a 
tiven  end.  We  can  at  best  jnit  earnest  work  on  the  things  at  hand  to-day 
which  will  usually  steer  us  to  to-inorrovv.  If  we  cannot  thus  change  our 
circumstances  we  will  learn  to  be  content.  Belter  to  dig  claius  at  the  ebb 
than  to  wait  idle  and  discontented  for  the  flood  which  it  may  not  be  given 
to  us  to  know  when  or  how  to  take  when  it  comes. 

The  slightest  veering  from  the  course  might  have  brought  the  boy  to  any 
other  destiny,  he  may  be  a  grizzh  granger  earning  a  hard  .subsistence  rais 
ii»g  wheal  at  half  price  on  a  mortgaged  farm,  or  he  may  have  become  the 
town  loafer  or  a  tramp.  While  the  girl  might  have  stayed  at  home,  married, 
and  helped  to  run  a  little  dairy  farm,  happy  and  contented  without  know- 
ing or  ciring  anything  about  the  fashionable  follies  of  the  '■four  hundred." 
Or  the  widow  may  have  struggled  aloug  in  povcrtyaud  obscurity  to  the  end, 
not  even  hearing  of  a  fairy  prince,  much  less  dreaming  of  having  the  real 
article  for  a  son-iu-law.     We  may  well  say  with  Hamlet : 

"T'nere's  a  divinily  that  shapes  ovir  etuis, 
Rough  hew  them  how  we  will." 

A/ex.  H.  Smith. 


BALANCING  PULLEYS. 

WHEN  balancing  a  pulley  care  must  be  taken  thai  it  is  in  "running" 
as  A'ell  as  in  "standing"  balance.  That  is.  the  pulley  having  con- 
siderable width,  or  being,  in  fact,  a  short  cylinder,  the  counterbal- 
ance should  always  be  located  diametrically  opposite,  but  on  the  same  end  of 
the  cylinder,  that  the  excess  of  weight  is  found.  When  this  is  not  done,  the 
tendency  when  running  is  to  turn  the  rim  of  the  pulley  parallel  with  the 
shaft,  which  is  really  the  axis  of  the  pulley.  Thus  the  tendency  of  the  pulley 
rim  is  to  wabble  sidewise  in  its  attempt  to  bring  the  two  or  more  heax-},' 
points  opposite  each  other  at  riglit  angles  to  the  shaft. 
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EXPRESSES  APPRECIATION. 


DliSIRIC  to  express  my  appreciation  of  the  new  Stoke  on  account  of 
1    the  interesting   and  instructive  reading  contained  therein.     It  is  cer- 
tainly superior  to  any  publication  published  in  its  relation  to  subjects 
pertaining  to  the  quarrj-men's  interests  and  other  topics  in  general  of  much 
value  to  the  building  trades." — W.  N.    Thornburg,  Agent  Cleveland  Stone 
Co.,  Boston. 


STONE    PRODUCTION— III.* 


COLOKAIMJ. 


THE  stone  iiiLercsts  of  Colorado  have  within  a  comparatively  itw 
years  increased  to  ver>'  surprising  proportions.  The  kinds  of  stone 
now  prodnced  are  granite,  limestone  and  sandstone.  The  value  of 
the  stone  output  of  this  state  in  18.S0  was  only  $30,400.  The  kinds 
of  stone  produced  were  sandstone  and  granite,  the  granite  being  valued  at 
$41,400,  while  the  value  of  the  sandstone  was  only  $9,000.  The  value  of 
the  stone  output  of  Colorado  in  1.SK9  was  $1,676,862.  The  developments 
are  mainly  due  to  the  very  mucli  improved  transportation  facilities.  The 
resources  of  this  state  are  still  undeveloped,  and  in  almost  all  the  varieties 
of  stone  produced  for  commercial  purposes  are  very  great. 

Granite. — Ten  quarries  produced  in  1SS9  an  output  valued  at  $314,673, 
This  came  from  six  counties  of  the  state,  named  as  follows,  in  order  of 
value  of  output:  Douglas,  $200,049;  Clear  Creek,  $75,000:  Gunnison, 
$25,000;  and  much  smaller  amounts  from  Chaffee,  Larimer  and  Boulder 
counties.  The  great  bulk  of  the  product  was  used  for  genera!  building  pur- 
poses, a  smaller  amount  being  devoted  to  monumental  and  cemeter}^  u.ses, 
and  a  trifling  quantity  to  street  uses.  The  counties  producing  granite  are 
all  iu  the  central  f>art  of  the  state,  running  from  the  extreme  northern  lim- 
its to  about  half  the  distance  to  the  .southern  boundary.  The  greater  por- 
tion conips  from  counties  in  the  neighy>orhood  of  Denver. 

Sa/ti/sione. — In  [8S9  there  were  seventy-one  quarries  producing  sand- 
stone, the  product  of  which  was  valued  at  a  total  of  $i,j 24,09s.  The  prod- 
uct came  from  the  following  counties^  nam'jd  in  the  order  of  their  outputs: 
Boulder,  $405,773;  El  Paso,  $377.^^00;  Larimer,  $317,388 ;  Eagle.  $60, ockj; 
Jefferson,  $41,496;  and  smaller  quantities  from  Las  Animas,  Fremont, 
Park,  Huerfano  and  Montezuma.  An  amount  valued  at  $703,477  was  de- 
voted to  general  building  purposes.  For  street  work  the  prodvict  used  was 
valued  at  $509,955;  the  remainder  was  devoted  to  bridge,  dam  and  railroad 
work.  The  enormous  strides  made  iu  the  production  of  sandstone  are 
largely  due  to  the  operations  of  the  Union  Pacific  Railroad  company.  This, 
company  not  only  quarried  sandstone,  but  by  the  transportation  facilities 
furnished  to  other  quarries  brought  the  industry  to  its  preseut  stage  of  ad- 
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vancemeut.     Colorado  sandstone  is  now  being  shipped  to  remote  points  an^ 
is  beconiiug  well  known  to  the  general  trade. 

The  following  is   an  analysis  of  sandstone    from    a   quarr>^    in    Boulder 
county : 

ANALYSIS  OF  Bl)DI,DBR  COUNTY,  COLO.,  SANDSTONE.  Percent. 

Silica. 95.37 

Oxide  of  iron ....         2.40 

Lime 92 

Magnesia   .  ^50 

Loss  by  ignition  ....  .55 


Total 


99-74 


Among  the  most  important  sandstones  of  the  state  may  be  especially 
mentioned  that  known  as  Peachblow.  This  stone  has  met  with  very  favor- 
able reception  and  appears  to  be  of  good  quality  and  color.  It  has  been 
well  received  in  Chicago. 

Limestone. — The  total  value  of  the  limestone  output  of  1889  was  $138,091. 
Fifteen  quarries  were  productive.  The  product  came  from  the  following 
•counties:  Jefferson, $54. 950;  Boulder,  $36,500  ;  Pitkin,  $24,1 27,  and  smaller 
amounts  from  Fremont,  Pueblo,  La  Plata,  and  Larimer  counties.  The  value 
of  the  lime  produced  in  this  state  is  $91,101.  For  flu.x  the  amount  used  was 
valued  at  $35,940.     The  balance  was  used  for  building  puqio.ses  mainlv. 

Mardle. — Although  marble  has  not  actually  been  quarried  for  market,  the 
prospect  for  the  development  of  this  industry  in  the  near  future  .seems  to 
be  very  good.  Large  masses  of  pure  white  marble  are  to  be  found  on 
Whitehouse  mountain  near  Marble  City.  Preliminary  .steps  toward  develop- 
ment have  been  taken.  Gunnison  county  also  contains  marble  deposits 
var>'ing  in  color  from  pure  white  to  jet  black.  Kfforts  are  being  made  to 
secure  the  investment  of  capital  for  development.  The  marble  deposits  in 
Pleasant  valley,  northwest  of  Fort  Collins,  are  of  great  interest,  and  some 
slight  work  of  development  has  been  attempted.  The  colors  found  at  this 
place  are  red  and  pearl.  This  marble  property  is  about  four  miles  from  the 
railroad  and  is  easily  accessible  by  an  extension  of  the  road. 

Connecticut. 

This  state  produced  granite,  sandstone,  and  limestone  in  1889, 
(jranite. — The  granite  output  of  Connecticut  was  valued  at  $1,061,202. 
It  came  from  the  following  counties;  New  Haven.  $421,246;  New  London. 
$313.50^;  Fairfield,  $188,697;  Litchfield.  $60,425:  Middlesex,  $35,341; 
Windham,  $26,968,  and  smaller  amounts  from  Hartford  and  Tolland  counties. 
The  product  was  used  for  the  most  part  for  building  purposes.  The  amount 
devoted  to  this  purpose  was  valued  at  $758,915  :  for  .street  work,  including 
the  value  of  all  paving  blocks,  $109,261  ;  for  cemetery  and  ornamental  work 
an  amount  valued  at  $1 1 1 .155  was  produced.     For  bridge  purposes,  $65,659, 
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and  a  much  smaller  amount  for  miscellaneous  uses  was  produced.  Granite 
is  produced  in  every  county  in  the  state.  The  most  important,  however, 
are  those  along  the  Sound  coast. 

Sandstone. — The  total  value  of  the  Connecticut  sandstone  produced  in  1.SS9 
was  $920,061.  By  far  the  most  of  it  came  from  the  long  known  and  cele- 
brated brownstone  quarries  of  Middlesex  county.  The  counties  in  the  order 
of  the  value  of  the  product  were  :  Middlesex,  5871,476;  New  Haven,  $40,- 
495,  and  very  much  smaller  amounts  from  New  London  and  Hartford 
counties.  The  most  important  quarries  are  in  the  neighborhood  of  Crom- 
well and  Middletown.  The  work  is  carried  on  on  a  large  scale  with  the  u.se 
of  channeling  machines.  Some  of  the  quarries  have  gone  to  a  considerable 
depth.  This  stone  has  been  extensively  used  in  the  largest  cities  of  the 
East  for  many  years,  and  it  is  so  well  known  that  it  is  unnece.s.sar>'  to  touch 
upon  the  subject  here  at  any  great  length.  The  principal  quarries  are  at 
Portland  and  Middletown,  on  the  east  bank  of  the  Connecticut  river,  in 
Middlesex  county. 

Limesfone.  -  Th^  value  of  the  limestone  output,  including  the  value  of 
lime  made  from  it,  produced  in  this  state  in  i88g  is  $[31,697.  It  came  from 
Litchfield  and  Fairfield  counties,  the  amounts  from  each  being  respectively 
$87,342  and  $44,355.  By  far  the  most  of  the  product  was  burned  into  lime 
the  value  of  the  lime  being  $129,663.  The  following  is  an  analy.sis  of  lime- 
stone from  the  Danbury  Lime  company,  whose  quarry  is  in  Fairfield  county: 

ANALYSIS  OK  l.tMRSTONR  KROM  FAIRFIKI.D  CODNTV,  CONN. 

Per  cent. 

Lime  . , 90.00 

Silica 5.83 

Alumina.... ..        3.90 

Magnesia ...... .2a 


Total 99.95 

DELAWARE. 
Granite  to  the  value  of  $211,194  was  taken  from  five  quarries  in  New 
Castle  county  in  the  northea.stern  part  of  the  .state.     An  amount  valued  at 
$110,849  was  devoted  to  bridge,  dam,   and  railroad  work,  $67,202  to  street 
work,  and  $32,443  general  building  purposes. 

FLORIDA. 

Sandstone,  flint,  and  limestone  are  reported  as  existing  in  Marion  county. 
The  sandstone  has  been  quarried  for  local  use. 

GEORGIA. 

Within  the  past  few  years  the  stone  interests  of  this  state  have  developed 
to  a  marked  extent  The  kinds  of  stone  produced  in  1889  were  granite, 
sandstone,  limestone,  marble,  and  slate. 

Granite. — Of  these  kinds,  in  point  of  value,  granite  was  by  far  the  most 
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valuable,  and  it  is  iuterestiug  to  know  in  this  connection  that  while  Georgia 
held  twelfth  place  among  the  granite-producing  states  at  the  census  of  1880 
with  a  production  of  only  S64.4.S0  worth  of  granite,  at  the  eleventh  census  it 
takes  sixth  place  with  a  production  of  more  than  ten  times  as  much,  namely, 
$752,4X1  worth.  This  production  in  1889  puts  this  state  one  place  above 
New  Hampshire,  which  has  received  the  name  of  the  "Granite  State."  The 
five  states  which  produced  more  granite  than  Georgia  in  1889  are:  Massa- 
chusetts, Maine.  California,  Connecticut,  and  Rhode  Island,  in  the  order 
named.  The  granite-producing  counties  in  the  order  of  their  importance 
are  as  follows:  DeKalb,  $606,075  Hancock,  $68,083;  Henry,  $57,950,  and 
very  much  smaller  amounts  in  Bibb.  Klbert,  Spalding,  Rockdale,  Jones, 
Ogletliorpe,  and  Newton.  Of  the  total  product  in  1889.  $347,100  worth 
went  for  building  purposes,  and  over  $250,000  worth  for  street  work. 
Smaller  amounts  were  used  for  cemetery  and  bridge  and  railroad  purposes. 
Among  the  most  important  granite  quarries  in  the  state  may  be  metitioued 
those  conducting  operations  at  Lithonia  and  Stone  Mount.  At  these  places 
the  granite  is  quarried  with  great  ease.  Stone  mountain  being  simply  an  un- 
interrupted and  solid  mass  of  granite  almost  entirely  devoid  of  soil.  The 
g^ranite  is  loosened  by  blasting  and  then  split  by  hand  drills  and  wedges. 
The  cheapness  of  unskilled  labor,  which  is  contributed  entirely  by  negroes, 
together  with  the  ease  of  quarrying,  make  it  possible  for  operators  to  com- 
pete favorably  with  other  granite-producing  centers.  The  granite  from 
Lithonia  and  Stone  mountain  has  been  quite  thoroughly  tested  and  examined 
by  .scientific  autliorities  of  high  repute.  The  results  of  these  examinations 
arever>'  favorable  to  the  stone. 

Marble. — The  value  of  the  marble  produced  in  Georgia  in  1H89  was  $196,- 
250,  Of  this  amount.  $ro.ooo  worth  came  from  Cherokee  county,  and  of 
the  remainder  by  far  the  most  of  the  product  came  from  Pickens  county. 
The  developments  of  Georgia  marble  have  all  been  made  within  the  past 
six  years. 

The  following  is  an  analysis  of  Pickens  county  marble  made  by  Mr.  John 
C-  Jackson,  of  Chicago  : 

ANALYSIS  OP  PICKBNS  COUNTY,  OEOROIA,  MAXBLE. 


Calcium  carbonate. . . . 
Ma^^nesium  carbonate. 

Silica 

Iron  protoxide. 

Alumina        .  


Tola] iaao5 

It  fiends  its  chief  application  in  wainscoting,  mantels,  table  tops,  counters, 
panels,  etc. — in  other  words  for  purposes  of  interior  decoration.  The  Geor- 
gia Marble  company  has  a  very  fine  plant,  and  the  shipping  facilities  are 
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about  all  that  could  be  wished.  A  very  decided  demand  for  this  marWe  in 
most  of  the  large  cities  of  the  Uuioti  has  arisen,  and  seems  likely  to  increase 
markedly  from  year  to  year. 

State, — At  the  slate  quarries  at  Rock  Mart.  Polk  county,  $15,330  worth  of 
stone  was  produced  in  1889.  These  slate  quarries  have  be«n  operated  for 
twenty-five  yeais.  Up  to  1HK3,  the  slate  was  all  hauled  a  distance  of  twenty- 
three  miles  by  wagon,  and  yet  was  sold  at  a  profit.  In  iM«3  the  East  Ten- 
nessee, Virginia,  and  Georgia  railroad  was  completed,  and  in  1885  the  East 
and  West  Alabama  railway,  so  that  transportation  facilities  are  now  exceed- 
ingly good.  The  slate  deposits  are  estimated  to  cover  an  area  of  about  360 
acres  and  near  the  junction  of  the  two  railroads  above  mentioned.  From 
all  that  can  be  learned  of  these  quarries,  the  investment  of  a  larger  amount 
of  capital  could  be  made  to  pay  well.  In  1H89,  a  determined  effort  was  made 
to  secure  the  investment  of  about  a  quarter  of  a  million  in  the  slate  deposits 
as  well  as  marble  deposits  which  exist  in  the  neighborhood  of  Rock  Mart. 
The  methods  of  qiuarrying  and  manufacturing  have  liithertu  been  of  the  very 
crudest  nature,  and  the  introduction  of  more  improved  methods  would 
doubtless  result  in  a  very  decided  cheapening  of  the  cost  per  square  of 
roofing  slate. 

Limestone. — Erom  Chatoosa  county  was  produced  limestone  to  the  vahie 
of  $24,656  in  1889;  lime  valued  at  $20,000  was  prtKlnced,  and  the  reniaiii- 
der  was  used  for  furnace  flux. 

Sandstone. — A  small  amount  of  sandstone  was  produced  in  Randolph 
county,  but  the  amount  was  almost  insignificant. 

ID.\HO. 

The  stone  industry  in  Idaho  amounts  to  comparatively  very  little  at 
present.  The  chief  product  is  limestone,  which  in  1889  was  valued  at  $28,- 
545,  and  came  from  three  quarries  in  Kootenai,  Bingham,  and  Alturas 
counties.  Nearly  the  whole  amount  came  from  the  first  named  county  and 
was  entirely  used  for  burning  into  lime.  The  lime  is  used  entirely  in 
neighboring  towns. 

Sandstone. — A  small  quantity  of  sandstone  was  produced  in  Ada  county 
and  was  entirely  us<^d  for  building.     The  amount  was  insignificant. 

Marble. — At  Spring  Basin,  in  Cassia  county,  marble  was  produced  in 
sufficient  quantities  to  supply  local  demands.  The  product  is  suitable  for 
cemetery  work,  but  it  has  never  entered  the  market  in  comi>etition  with 
I  the  well-known  marbles  of  other  regions. 

L  ILLINOIS. 

Limestone  and  sandstone  have  been  produced  in  this  state  for  some  years. 
The  latter,  however,  is  of  ver>'  small  importance  compared  with  the  former. 
Limestone. — The  limestone  produced  i«    1889  was  valued  at  $2,190,607. 
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This  product  was  obtained  from  104  quarries,  operated  in  the  following^ 
counties,  named  in  the  order  of  the  value  of  output:  Cook,  $825,800;  Will, 
$742,177;  Adams,  $91,000;  Jersey,  $73,000;  Madison,  $63,000;  Hardin, 
$58,000;  Kane,  $47,000;  Pike,  $42,000;  Kankakee,  $38,000:  Hancock,  $35,- 
000;  Saint  Claire,  $32,000;  Winnebago,  $26,000;  Rock  Island,  $23,000; 
Henderson,  $25,000;  Dti  Page,  $22,000;  Randolph,  $16,000,  and  smaller 
amounts  in  Union,  WTiiteside,  Monroe,  Ogle,  Stephenson.  Kendall,  Jo  Da- 
viess,  McHenrv',  Green,  and  La  Salle.  It  is  evident  that  the  first  two 
named  counlies  produce  the  great  volume  of  the  limestone,  the  amount 
from  Cook  and  Will  counties  together  being  $1,567,977.  Thus  these  two 
counties  produce  far  more  than  the  rest  of  the  state  put  together.  In  the 
amount  of  limestone  used  for  building  purposes  Illinois  takes  first  place 
among  the  limestone-producing  states.  The  amount  devoted  to  building 
was  valued  at  $1,084,556.  In  the  amount  of  limestone  devoted  to  street 
work  Illinois  stands  second  among  tlie  limestone-producing  states.  The 
amount  thus  u.sed  was  $505,576.  The  value  of  the  lime  produced  from 
limestone  in  this  stale,  included  in  the  total  above  given  for  the  state,  xi 
$366,245.  As  flux  an  amount  valued  at  $166,507  was  used;  for  bridgef' 
work  and  miscellaneous  purposes  an  amount  valued  at  $67,723.  The  oper- 
ations in  Cook  and  Will  counties,  on  account  of  their  magnitude,  the  gen- 
eral excellence  of  the  stone  produced,  and  the  ease  of  quarrj'ing  and  work-* 
ing  out  deserve  special  mention.  The  region  embraced  by  these  two 
coujities  is  known  generally  as  the  Joliet  region.  It  includes  territory  from 
about  5  miles  south  of  the  city  of  Joliet  to  about  10  to  12  miles  north,  tak- 
ing in  the  towns  of  Lockport  and  Lemont  and  running  along  the  valley  of 
the  Illinois  river.  Most  of  the  quarries  are  situated  on  the  banks  of  either 
the  river  or  the  canal.  The  stone  exists  in  layers  at  the  surface,  var>'ing 
from  I  inch  to  3  inches  in  thickness,  and  growing  in  thickness  with  the  in- 
creasing depth  until  at  about  25  feet  it  is  found  of  a  thickness  varying  from 
15  to  20  inches.  It  is,  however,  rarely  quarried  below  the  25-foot  level, 
owing  to  the  expense  of  getting  it  out  and  dressing  it,  since  at  that  depth 
it  is  much  harder,  although  the  quality  of  the  stone  is  superior  to  that  in 
the  upper  levels,  At  the  depth  of  25  feet  the  inflow  of  water  materially 
adds  to  the  expenses  of  quarrying.  The  stone  found  at  or  near  the  surface 
is  almost  valueless  and  is  almost  entirely  ihrown  away  in  stripping  the 
quarry.  The  next  two-fifths  furnish  stone  of  sufficiently  good  quality  to  be 
used  for  riprap,  rubble,  sidewalks,  and  curbing.  The  last  two-fifths  contain 
the  best  stone,  namely,  that  u.sed  for  building.  It  is  generally  of  a  bluish- 
gray  color.  The  exposed  stone  is  of  a  yellowish  color  from  the  eflTects  of 
exposure  to  the  atmosphere.  It  is  also  true  that  most  of  the  Joliet  stone 
turns  more  or  less  yellow  upon  exposure.  The  beds  are  divided  vertically 
by  seams  occurring  at  somewhat  iregular  intervals  of  from    12   to  50  feet. 
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and  continue  with  quite  smooth  faces  for  long  distances,  and  also  by  a 
second  set  of  seams  running  nearly  at  right  angles  with  the  first,  but  only 
continuous  between  main  joints  and  occurring  at  very  irregular  intervals. 
This  structure  renders  the  rock  very  easily  quarried  and  obtainable  in  blocks 
of  almost  any  required  lateral  dimensions.  The  stone  is  easily  worked  into 
required  shapes  and  takes  a  fine,  smooth  finish,  and  is  susceptible  of  being 
readily  planed.  This  forms  a  very  rapid  and  cheap  method  of  finishing  flag- 
ging stones  and  preparing  such  as  are  to  receive  a  smooth  finish  on  the 
polishing  bed.  Enormous  quantities  of  flagging  stone  are  taken  out,  most 
of  which  goes  into  Chicago ;  but  business  with  other  cities  is  decidedly  on 
the  increase.  The  finest  varieties  are  readily  produced  in  forms  which  are 
capable  of  being  turned  out  by  lathes. 

The  following  is  an  analysis  of  Cook  county  limestone  : 


ANALYSIS  OF  COOK  COUPn'V,  nXlNOtS,  LIMESTONE. 


Silica 

Alumina  and  oxide  of  iron . 

Carbonate  of  lime 

Carbonate  of  magnesia.. 
Water.  


Per  Cent. 

26.08 

6.57 

46.90 

14.19 

6.26 


loaoo 
The  crushing  strength  of  this  stone  is  16,017  pounds  to  the  square  inch ; 
specific  gravity,  2,512.  The  stone  obtained  in  the  vicinity  of  the  towns  of 
Sterling,  Morrison,  Fulton.  Cordova,  and  Port  Huron  is  largely  burned  into 
lime.  This  is  true  of  much  of  the  stone  all  along  the  Mississippi  river. 
The  best  grades  of  Alton  stone  become  whiter  upon  exposure  to  the  air, 
and  some  of  it  that  has  stood  in  buildings  for  twenty  to  twenty-five  years 
has  become  almost  perfectly  white.  The  quarrj'  at  the  Chester,  Ills.,  state 
prison  is  an  immense  blufiF  about  200  feet  in  height.  It  has  been  worked 
for  only  the  past  two  or  three  years  and  is  now  turning  out  fine  stone.  All 
work  is  done  by  the  convicts. 

Sandstone. — The  sandstone  of  Illinois  comes  from  counties  in  the  north- 
western and  western  parts  of  the  state.  The  total  value  of  the  product  in 
1889  was  $17,896.  It  came  from  the  following  counties,  named  in  order  of 
output:  Henry,  Fulton,  Whiteside,  Union,  Knox,  Lee,  and  Clay.  By  far 
the  most,  however,  came  from  Henr>'  county.  It  was  nearly  all  used  for 
building  purposes. 

{TO  Ba  OOWTIHUED.) 

William  C.  Day. 


THE  MICA  MINES  OF  NELLORE. 


TR.  WARTH,  officiating  su  peri  n  ten  den  I  of  the  Central  Museum,  Londot 
has  written  a  most  interesting  report  upon  Mr.  E.  H.  Sargent's  mica* 
mine  near  Inikurti,  a  place  19  miles  from  Nellore.  Mica  is  the  talc  of 
commerce,  although  scientifically  speaking  the  latter  is  quite  a  distinct  min- 
eral. Some  idea  of  its  value  may  be  gathered  from  the  following  approxi- 
mate rule  for  calculating  the  price  of  ready-cut  selected  rectangular  pieces 
in  Loudon.  One  pound  weight  costs  as  many  times  twopence  as  each 
single  piece  has  square  inches  surface.  This  equation  holds  good  between 
10  and  100  square  inches.  Below  these  limits  the  prices  are  smaller  and 
become  finally  nil  ]  above  these  limits  they  are  higher  and  would  end  in 
fancy  prices.  Although  Mr.  Sargent's  mine  has  only  reached  a  depth  of  6a 
feet,  no  less  than  20  tons  of  pure  ready  cut  mica  have  been  extracted  dur- 
ing the  past  two  years.  It  appears  that  the  first  indication  for  this  deposit 
was  a  ridge  of  quartz  which  stood  eight  feet  above  the  surface  of  the  plain. 
Then  Mr.  Sargent  found  old  excavations  on  the  west  side  of  the  ridge, 
which  he  followed  up.  At  a  distance  of  about  lo  miles  to  the  south  Dr. 
Warth  found  quite  a  group  of  more  or  less  successful  mica  mines  in  similar 
rocks  near  the  village  of  Utkur.  The  mica  was  associated  with  the  same 
white  quartz  and  whiti.sh  feld.spar.  There  were  al.so  the  same  accessory 
minerals,  garnet  and  tourmaline.  Oue  mine,  called  Sukliagiui  (black  stained 
mine),  produces  mica  which  is  stained  black  and  brown  through  the  spread 
of  mang  anese  ore  and  iron  between  the  planes  of  cleavage.  Some  slabs  of 
very  clean  surface  without  auy  cracks  whatever,  27  inches  by  ^2  inches, 
were  in  store.  The  price  of  these  would  have  been  fabulous  if  they  had 
not  been  black.  We  further  learn  from  Dr.  Warth's  report  that  the  sorting 
of  the  mica  is  very  important  for  the  trade.  A  large  quantity  of  the  mica 
is  thrown  in  the  sun.  Of  the  mica  brought  to  Mr.  Sargent's  stores  at  In- 
ikurti only  about  23  per  cent,  is  finally  selected  for  the  trade.  Everything 
else  is  thrown  away,  being  either  cracked,  not  sufl&cieutly  transparent,  rip- 
ple-marked, or  too  small.  The  smallest  limit  of  rectangular  size  is  two 
inches  by  two  inches,  but  such  small  sizes  are  at  present  very  cheap,  s»s 
Bengal  exports  too  much  of  it.  The  pieces  are  all  cut  according  to  rectan- 
gular patterns.  Pieces  of  the  same  pattern  are  then  tied  in  bundles  and  so 
sent  to  London. 


SURPRISED  AT  ITS  ELEGANCE. 
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E  are  surprised  at  the  form  and  elegance  of  the  magazine.     <Ve 

had  expected  to  see  something  of  the   folio   character,  And  are 

pleased  to  see  a  magazine  devoted  to  an  industrial  art  presenting 

as  fine  an  appearance  as  the  more  literarj'  periodicals." — -/.  R,  Scuphans^ 

Secretary  Academy  of  Sciences,  San  Francisco. 
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ALL  the  stones  used  in  building,  under  whatever  name  they  may  he 
known,  are  composed  of  a  few  elementar>'  minerals;  these  are: 
1.  Silica  or  quartz; 

2.  Alumina-clay  or  argillaceous  matte*'; 

3.  Carbonate  of  lime; 

4.  Carbonate  of  magnesia. 

Beyond  these,  except  in  crystalline  rocks,  the  presence  of  other  material 
is  almost  non-essential  to  the  composition  of  stone,  often  accidental  or  ad- 
ventitious, and  usually  injurious  to  the  integrity  of  the  mass.  The  ulti- 
mate chemical  composition  of  a  stone  has  little  to  do,  as  a  general  rule, 
with  its  character  for  durability;  nor  will  a  chemical  analysis  determine 
the  value  of  a  stone  for  building  purposes. 

Physical  Conditions  of  the  Ag<:;regates  op  the  Several  Named 

Substances. 

1.  The  silica  or  quartz  may  occur  as  a  mechanical  aggregation  of  par- 
ticles of  sand  simply  cohering  among  themselves,  or  by  the  intervention  of 
some  argillaceous,  ferruginous,  or  calcareous  matter  acting  as  a  cement; 
or  la.stly  through  a  partial  solution  and  cementation  of  the  siliceous  particles 
themselves.  In  the  latter  case,  and  where  the  mass  is  pretty  purely  siliceous, 
the  process  may  have  gone  so  far  as  to  give  a  vitreous  rock  known  as  quart- 
zite.  In  many  cases,  however,  the  siliceous  or  arenaceous  deposits  present 
great  inequalities  of  texture,  from  the  aggregation  of  coarse  particles  or 
small  pebbles  among  the  finer  materials,  always  to  the  injury-  of  the  strength 
and  durability  of  the  mass.  Under  certain  conditions,  these  mixtures  be- 
come crystalline  rocks  of  various  character. 

2.  The  clay,  or  argillaceous  matter  by  itself  or  with  a  small  admixture 
of  silica,  and  often  more  or  less  of  carbonate  of  lime,  becomes  a  slate  or 
shale  rock  in  which  argillaceous  matter  predominates  is  unfit  for  a  durable 
building  stone. 

3.  Carbonate  of  lime  and  magnesia,  or  the  former  alone,  constitutes  ex- 
tensive beds  of  solid  and  durable  stone,  but  which  is  often  deteriorated  by 
the  presence  of  argillaceous  matter.  In  many  limestones,  the  mass  con- 
sists of  an  aggregation  of  fine  particles  which  have  been  deposited  in  the 
form  of  a  fine  calcareous  mud.     Other  and  often  very  extensive  beds  are 


*Itcport  Ktw  York  State  Museum. 
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visibly  composed  oi  the  debris  of  shells  and  other  organic  bodies,  cemented 
together  by  the  finer  particles  of  calcareous  mud.  or  often  by  the  partial 
solution  of  calcareous  matter.  Uuder  the  influence  of  subsequent  condi- 
tions, these  simple  mechanical  aggregations  of  calcareous  matter,  or  the 
calcareous  raagncsian  deposits,  become  crjsiallitie  marbles  of  various  colors. 

In  the  purely  siliceous  stones  or  quartzites,  the  mass  is  too  hard  and 
britlle  for  easy  working  or  comely  shaping  of  the  pieces;  an  admixture  of 
•clay  or  argillaceous  matter  being  essential  to  the  possibility  of  working 
stone  whose  basis  is  silica.  When,  however,  *his  argillaceous  material  be- 
comes excessive,  the  stone  is  liable  to  rapid  disintegration  from  the  action 
of  the  weather.  While  the  silica  absorbs  but  an  extremely  small  quantity 
of  water,  the  clay  will  absorb  largely;  and  this,  on  freezing,  will  destroy 
the  stone  more  or  less  rapidly.  Some  of  the  argillaceous  sandstones,  on 
drying  in  a  hot  sun  and  then  being  suddenly  wetted,  will  crack  and  crumble 
into  pieces.  The  same  effect  is  often  produced  by  the  sudden  freezing  of 
large  blocks  which  have  been  freshly  quarried,  aud  which  still  contain  their 
water  of  absorption. 

When  the  argillaceous  matter  is  evenly  and  intimately  mingled  'with  par- 
ticles of  silica  or  quartz,  and  not  in  too  large  proportions,  the  stone  will  las 
a  long  time,  and  will  disintegrate  but  slowly;  but  when  the  argillaceous  ma- 
terial is  in  seams  ox  lamina  of  deposit,  it  is  far  more  injurious,  and  every 
such  seam  in  a  block  must  sooner  or  later  lead  to  its  destruction.  The 
manner  of  this  is  very  simple.  The  clay  seam  absorbs  water,  and,  holding 
it  while  freezing,  the  seam  expands;  if  disintegration  does  not  immediately 
follow,  the  seam  is  widened  so  that  it  admits  more  water  on  the  next  occa- 
sion; and  so  on  successively  with  alternate  freezing  and  thawing  until  an 
unsightly  crevice  is  produced,  which  constantly  widens  and  encroaches 
more  or  less  on  the  adjacent  parts  till  the  stone  is  destroyed. 

This  condition  occurs  in  the  gray  or  light-colored  freestone,  as  well  as  in 
the  brown  cues;  but  in  the  brown  freestone  or  sandstone,  there  is  a  fur- 
ther cause  of  destruction.  The  coloring  matter,  which  is  also  in  part  the 
cementing  matter  of  the  grains  of  sand,  is  ferruginous,  the  siliceous  grains 
are  covered  with  peroxide  of  iron,  and  this  substance  is  intimately  com- 
bined with  the  argillaceous  matter  of  the  mass  which  cements  the  particles. 
Experience  has  everywhere  proved  that  the  brown  sandstones  or  freestones 
are  not  durable  stones;  their  destructibility  is  not  only  due  to  the  pres- 
ence of  argillaceous  matter,  but  to  the  oxide  of  iron;  for  the  gray  or  neutral- 
tinted  stones,  of  the  same  composition  otherwise,  are  much  more  durable. 

As  an  evidence  of  the  rapid  decomposition  of  the  red  or  brown  sandstone 
when  the  siliceous  element  is  deficient,  we  may  sometimes  find  a  large  area, 
which,  when  broken  up,  decomposes  so  rapidly  that  it  becomes  in  a  few 
years  an   arable  soil.     The  same  is  essentially  true  in  some  parts  of  the 
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Medina  sandstone.  In  order  to  demonstrate  this  fact,  it  is  only  necessary 
to  examine  any  building  of  brown-stone  which  has  been  erected  for  a  pe- 
riod of  twenty-five  years.  The  New  York  State  Library'  building  is  an  ex- 
ample in  point.  The  Capitol  and  Albany  Academy  have  been  longer 
erected,  and  were  originally  of  better  material  than  the  Library-  building. 
The  basement  of  the  old  City  Hall  in  New  York  is  an  example  of  the  same 
kind,  where  the  brown-stone^  from  its  inherent  destmctibility  and  from 
the  presence  of  clay  seams,  presents  a  dilapidated  appearance ;  and  other 
examples  might  be  mentioned.  In  Europe  the  same  condition  exists,  and 
many  old  buildings  of  the  red  or  brown  sandstone  are  falling  in  ruin. 

In  the  lighter-colored  sandstones,  we  have  mainly  to  guard  against  clay 
seams  and  too  large  a  proportion  of  argillaceous  mixture  in  the  mass.  Be- 
yond this,  the  presence  of  iron  pyrites  is  to  be  looked  for.  This  mineral 
is  present  in  so  many  rocks  of  this  character,  especially  those  with  a  bluish 
or  greenish  olive  tint,  that  it  is  to  be  suspected  in  all  such  stones.  It 
should  be  remarked,  moreover,  that  iron  pyrites  (sulphuret  of  iron),  when 
in  visible  grains,  nodules  or  crj'stals,  is  not  so  dangerous  or  de.structive  to 
the  rock  as  when  disseminated  in  fine  or  imperceptible  grains  through  the 
entire  mass.  This  mineral,  however,  may  be  so  disseminated  and  not 
prove  entirely  destructive,  since  in  some  stones  it  decomposes  from  the 
first  exposure  to  the  weather,  staining  the  exterior  of  a  rusty  hue,  and  thus 
continuing  to  exude  as  an  oxide  of  iron  so  long  as  any  of  it  is  reached  by 
the  moisture  of  the  atmosphere;  at  the  same  time  the  free  sulphuric  acid 
unites  with  the  lime  or  magnesia,  if  either  be  present,  or  to  some  extent 
with  the  alumina  in  the  absence  of  the  other  substances;  and  this  chemi- 
cal change  may  sometimes  go  on  for  a  long  time,  without  seriously  affect- 
ing the  texture  of  the  stone,  producing  uo  important  result  beyond  the  un- 
sightly appearance.  Generally,  however,  the  decomposition  of  the  pyrites 
produces  the  gradual  destruction  of  the  stone. 

We  have  in  the  state  of  New  York  a  class  of  argillaceous  sandstones 
largely  in  use  as  building  stones,  and  which  are  less  known  in  any  other 
state.  They  are  of  the  character  of  rocks  formerly  known  t^s"  Graywackc'' 
and  the  name  might  usefully  be  retained  to  designate  the  argillaceous  sand- 
stones of  the  Hudson  river  group,  the  Hamilton,  Portage  and  Chemung 
groups.  These  beds  of  the  Hudson  river  group  are  well  known  as  blue- 
slonr^  which  is  a  compact  argillaceous  sandstone  consisting  of  variable  pro- 
portions of  these  materials. 

The  name  bluestone  is  equally  applicable  to  the  heavy-bedded  compact 
arenaceous  layers,  and  the  thin-bedded  slaty  layers,  which  are  largely  used 
in  the  foundations  of  ordinary  buildings.  Much  of  the  heavy-bedded 
slaty  rock  of  this  character,  which  is  quarried  along  the  Hidson  river 
valley,  belougs  to  the  Quebec  group;  but  I  am  not  at  this  tine  aware  of 
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any  quarries  in  the  same   formation,  which    furnished   dressed   buildinj 
st^iie. 

In  the  Hudson  river  group,  this  rock  occurs  in  many  localities,  in  very 
regular  beds  which  are  cut  by  vertical  joints  presenting  clean,  straight, 
faces,  and  are  thus  laid  in  the  building.  The  composition  of  these 
stones  {that  is,  in  the  proportions  of  silica  and  alumina)  often  varies  in  the 
distance  of  a  few  rods;  but.  if  well  selected  and  laid  on  its  natural  bedding, 
it  makes  a  durable  building  material.  Much  of  it,  however,  becomes 
stained  from  the  decomposition  of  iron  pyrites,  which  after  a  length  of 
time,  either  leaves  the  .surface  of  a  permanently  rusty  brown  color,  or  the 
decomposition  goes  on  till  the  rock  crumbles  or  .scales  off  in  thin  laniiuce 
Sometimes  the  faces  of  the  joints  are  coated  by  thin  laminae  of  carbonate  of 
lime,  ari.sing  from  the  solution  and  infiltration  of  calcareous  matter;  and 
this  forms  a  pennaueut  coating,  which  resists  all  further  change  from 
atmospheric  influences.  It  is  of  the  greatest  importance  that  these  stones 
be  carefully  selected,  or  otherwise  they  soon  liecome  disintegrated. 

The  flagstones,  so  abundantly  supplied  from  the  upper  part  of  the  Ham- 
ilton group  and  lower  part  of  the  Portage  group,  are  among  the  most  en- 
during of  the  compounds  of  silica  and  alumina.  The  material  is  a  fine- 
grained compact  argillaceous  sandstone  of  a  blue  or  grayish-blue  color, 
which,  when  free  from  seams,  is  scarcely  influenced  by  the  action  of  tlie 
weather.  These  beds  are  not  only  used  for  flagstones  in  most  of  the  Atlan- 
tic cities,  but  in  Albany,  Troy,  and  other  towns  along  the  river  and  else- 
where, this  stone  is  used  for  door-stsps  and  caps,  window-sills  and  caps, 
water  tables,  etc.  The  stone  is  ven."  strong  and  durable,  sometimes  slightly 
staining  from  the  decomposition  of  iron  pyrites,  but  rarely  or  never  under- 
going disintegration  from  that  cause. 

The  bluestone  of  Maiden  on  the  Hudson  river,  which  has  of  late  come 
into  use  for  ashlar,  door-steps  and  sills,  pillars  or  pilasters,  window-sills 
and  caps,  water  tables,  etj.,  is  obtained  from  some  heavier  beds  in  the  Por- 
tage group  along  the  base  of  the  Catskill  mountains.  The  stone  has  great 
strength  and  durability,  wearing  very  slowly  when  used  for  steps,  and  pos- 
es.sing  the  great  merit  of  retaining  a  certain  degree  of  roughness  of  sur- 
face.    The  dark  color  may  be  regarded  as  the  only  objectionable  feature. 

In  the  central  and  western  part  of  the  state,  the  Portage  sandstones  are 
of  a  lighter  color,  usually  more  friable  than  those  of  the  eastern  outcrops. 
Many  of  the  beds  are  of  a  greenish  or  olive-gray  color,  occurring  both  in 
flaggy  and  heavier  courses,  which  are  easily  dressed  and  present  a  very 
good  appearance.  The  frequent  presence  of  iron  pyrites,  causing  both 
staining  and  disintegration,  oflers  an  objection  to  their  extensive  use.  In 
the  western  counties,  however,  some  of  the  beds  are  nearly  gray,  having 
lost  the  greenish  or  olive  color  almost  entirely,  and  at  the  same  time  have 
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less  argillaceous  matter  in  their  composition,  with  scarcely  a  trace  of  iron 
pyrites.  The  stone  from  these  beds  has  a  very  uuiform  gray  color,  a  fine 
texture,  and  if  qiiirried  and  dried  before  exposure  to  the  frost,  is  a  very 
durable  stone. 

In  Ohio,  the  arenaceous  beds  of  the  Portage  group  furnish  the  friable 
gray  sandstone  from  which  grindstones  are  largely  manufactured,  and  from 
which  more  recently  large  quantities  of  building  stone  have  been  furnished. 
The  cohesion  of  the  particles  is  slight,  and  the  stone  is  very  brittle  on  first 
quarrying,  but  becomes  stronger  and  harder  on  exposure,  and,  if  properly 
selected,  resists  the  effects  of  the  atmosphere  in  a  remarkable  degree.  The 
strong  cohesion  of  the  particles,  therefore,  is  not  always  a  requirement  for 
durability,  though  it  is  for  strength,  either  as  resisting  direct  pressure  or 
the  effect  of  tensile  force. 

It  should  not  be  forgotten,  however,  that  neither  all  the  beds  of  this 
stone,  nor  all  parts  of  the  same  l>ed.  are  uniform  in  texture,  composition  or 
durability,  and  it  will  not  be  surprising,  if  in  its  indiscriminate  use  it  may 
sometimes  prove  unsatisfactory  as  a  building  stone. 

The  argillaceous  sandstones  of  the  Chemung  group  are  generally  or  com- 
paratively free  from  iron  pyrites,  and  range  in  color  from  gray  to  olive  or 
dark  olive-brown.  VVheu  quarried  and  exposed  to  drying  before  freezing, 
they  are  comparatively  durable  stone;  but  they  cannot  be  safely  quarried 
during  wiuter.  or  exposed  to  freezing  soon  after  quarrying.  Building 
stones  from  this  groups  within  the  state  of  New  York,  have  long  been  used, 
and  new  quarries  have  been  opened  at  many  points,  though  the  stone  has 
usually  but  a  local  importance.  The  more  important  structures  erected 
from  this  stoue  are  the  buildiugs  of  the  Corueil  University  at  Ithaca. 
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THE  Maine  world's  fair  commissioners  report  everything  connected  with 
the  raising  of  funds  for  the  Maine  building  as  looking  ver\'  favorable. 
The  granite  companies  are  responding  well  and  although  the  strikes 
have  delayed  them  somewhat,  they  will  fulfill  their  promises  for 
donations  of  granite.  Several  carloads  have  already  been  shipped  to  Chi- 
cago and  sev'eral  more  furnished  by  the  Red  Beach  and  Addison  companies 
are  now  ready  for  shipment  and  will  be  sent  forward  immediately.  Other 
companies  are  pushing  the  work  forward  with  all  possible  dispatch. 

The  Mount  Waldo  Granite  company,  at  Frankfort,  Me.,  has  been  re- 
pairing its  wharf  which  has  certainly  made  a  record  for  substantial  servnce, 
for  it  has  been  57  years  since  it  was  built  and  previous  to  this  time  it  had 
received  only  slight  repairs.  It  is  an  example  of  thorough  work  worthy  of 
attention. 

Now  that  the  granite  strike  is  over.  Biddeford,  Me.,  quanymen  expect  to 
be  rushed  as  long  as  the  weather  will  permit  them  to  work.  The  big  con- 
tractors got  behind  in  the  strike,  and  there  will  be  plenty  of  work  for  the 
Biddeford  stone  men  in  helping  keep  up  with  contracts. 

The  slate  trade  is  booming  at  East  Bangor,  Penn.  Never  in  its  hi.story  has 
there  been  such  a  demand  for  slale  of  all  kinds.  The  orders  come  in  faster 
than  they  can  be  filled.  The  workingmen  are  so  busy  that  it  is  difficult  to 
hire  one  just  for  a  single  day.  A  majority  of  our  people  own  their  own 
homes  as  the  result  of  the  prosperous  condition  of  the  slate  industry. 

The  Jonesport,  Me.,  Granite  company  shows  .some  finely  polished  speci- 
mens of  granite  taken  from  its  quarry.  Some  of  the  pieces  are  rich  look- 
ing and  greatly  admired.  The  company  will  have  its  quarry  well  exhibited 
at  Chicago. 

The  Monson.  Mass.,  Granite  company  is  increasing  the  force  of  work- 
men at  the  quarry,  at  present  employing  twenty-six  men,  thirteen  cutters 
and  thirteen  quarr>'men.  They  are  now  at  work  on  the  contract  to  furnish 
216  feet  of  coping  for  the  King  fountain  to  be  placed  in  Washington 
park  at  Albany. 

At  the  Rhode  Lsland  Granite  Works,  Westerly,  men  are  working  nights. 
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in  order  to  complete  government  contracts.     The  various  manufacturers  do 
not  desire  any  one  to  have  a  vacation  at  present. 

The  Blue  Hill  Granite  company,  of  Maine,  has  been  organized  at  Blue 
Hill,  witli  $100,000  capital  stock.  The  officers  are:  President,  T^.  D.  Will- 
cutt.of  Cohassett,  Mass.;  treasurer.  Edmund  Davis,  of  Hyde  Park,  Ma.ss. 

Norcross  Brothers,  of  Milford.  Mass..  have  a  big  government  contract 
which  m  jst  be  filled  at  once  and  their  stone  ctitters  struck,  ninety  of  them 
quitting  work  at  once.  The  firm  wishes  to  open  a  non-union  yard  some- 
where and  employ  non-union  help,  to  which,  it  is  said,  they  are  willing  to 
pay  as  good  wages  as  are  paid  in  the  union.  The  superintendent  visited 
Biddeford,  Me.,  to  see  what  advantages  that  city  could  offer  them,  and  con- 
sulted a  number  of  local  stone  men  to  see  what  the  prospect  would  be  for 
running  a  stone  yard  without  interference  Irom  the  union.  Nothing  definite 
was  decided  upon  and  it  is  uncertain  what  will  be  done. 

Much  interest  has  beeu  manifested  in  the  Christian  Hill  granite  quarries 
at  Bethel,  Vt.,  lately,  as  capitalists  have  become  interested  in  them,  and 
there  is  prospect  that  they  will  be  worked  again  About  $30,000  worth  of 
the  top  layers  from  these  quarries  has  been  taken  out  in  the  past,  and  the 
under  granite  shows  up  much  better  than  the  top,  which  has  been  slightly 
discolored  by  the  water  oozing  down.  Specimens  from  the  ledge  have  been 
tested  by  experts  and  pronounced  free  from  iron  or  other  impurities  and  of 
excellent  quality,  much  resembling  the  products  of  the  Westerly,  R.  I., 
quarries.  The  Chri.stian  Hill  quarries  produce  three  kinds  of  granite^ 
light,  dark  and  medium.  There  are  seventy-five  acres  in  the  ledge.  In  the 
past  stones  have  been  quarried  fifty  feet  long,  and  there  can  be  taken  out 
pieces  over  ico  feet  long,  the  quarry  being  situated  especially  favorable  for 
this  as  it  has  a  dip  of  only  two  feet  in  fifteen.  A  stock  company  is  being 
organized  with  a  capital  of  $200,000  for  the  purpose  of  quarrying,  cutting 
and  polishing  this  stone  in  Bethel. 

George  Green,  superintendent  of  the  New  England  Granite  Work  at 
Concord,  has  resigned,  to  accept  the  position  of  manager  of  the  Maine  and 
New  Brunswick  Granite  company,  of  Calais,  Me. 

The  Prospect  quarry  on  Hegan  mountain.  Waldo,  Me.,  is  now  doing  a 
large  amount  of  work.  Nearly  $100,000  has  been  expended  on  the  plant 
and  sixteen  cargoes  have  been  shipped  this  summer,  A  sixty-horse  power 
engine  has  just  been  .set  up  to  load  the  cars  with  and  do  other  work  as  re- 
quired; seventeen  horses  and  eighteen  oxen  are  employed  in  the  quarry  and 
a  thirty-two  horse  power  engine  is  on  the  wharf  to  load  ve.s.sels.  Three 
hundred  thousand  paving  stones  are  ready  in  the  quarr>'.  Twenty-five 
new  buildings,  great  and  small,  have  been  built  along  the  line  of  the  mile 
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track  from  the  quarry  to  the  wharf.  Eleven  new  dwelling  houses  with 
■cellars  are  owned  by  the  company.  The  pay  roll  last  month  was  $ii,ooo. 
This  month  there  will  be  about  250  men.  About  all  are  residents  of  Waldo 
county,     A  small  number  are  from  Bluehill  and  four  are  Italians. 

W.  R.  Close,  of  Bangor,  Me.,  i.s  trying  to  make  some  arrangement  to  build 
one  of  his  new  patent  lime  kilns  in  Rockport,  taking  advantage  of  the  re- 
newed interest  and  quickening  of  the  business  there.  Mr.  Close  claims 
that  he  will  build  a  kiln  which  will  not  only  bum  lime  more  cheaply  than 
at  present  but  will  also  furnish  steam  power  to  the  amount  of  200  horse- 
power for  other  enterprises  at  no  extra  cost.  The  scheme  in  theory  is  far 
in  advance  of  our  modern  times  and  Mr.  Close  wnll  accomplish  a  great  tri- 
umph if  he  makes  it  go.  He  will  probably  build  a  kiln  in  Rockport  very- 
soon  if  he  finds  a  site  and  proper  encouragement. 

The  Union  Granite  company,  which  has  extensive  works  at  Long  Island, 
Friendship,  is  negotiating  for  a  lease  of  the  East  Boston  quarr\"  at  Vinal- 
haven.  The  quarry  is  now  leased  to  the  Bodwell  Granite  company.  The 
lease  will  soon  expire,  and  the  owners  are  not  disposed  to  renew  it  under 
certain  conditions. 

In  September  924  tons  of  cut  granite  were  shipped  from  Milford,  Mass., 
against  1,796  in  the  corresponding  month  last  year.  The  trouble  in  that 
indu.stry  has  been  responsible  for  the  decline. 

James  and  Thomas  Bissett  have  joined  the  manufacturing  firm  of  Ed- 
wards Brothers  and  Jackmau,  Williamstown,  Vt.  A  side  tack  has  just  been 
built  to  their  new  shops,  and  work  is  getting  well  under  way.  The  com- 
pany has  two  polishing  machines  in  use. 

A  good  quality  of  boulder  granite  is  being  quarried  in  Williamstown,  Vt. 

The  Grearsou,  Moore  &  Company  granite  sheds  at  Williamstown,  Vt., 
are  taking  on  their  accustomed  lively  appearance  again.  They  have  seven 
apprentices  and  a  number  of  tlieir  old  employes,  and  will  occupy  an  addi- 
tion to  their  present  quarters.  More  good  granite  cutters  could  find  work 
there. 

H,  C.  Nye,  of  Barre,  Vt.,  is  completing  a  pretty  cottage  granite  monu- 
ment for  parties  in  Indiana.  Mr.  Nye  has  an  enviable  reputation  as  a  maker 
■of  monuments  and  his  work  will  not  injure  the  good  opinion  of  his  cus- 
tomers. 

In  a  note  from  Barre,  Vt.,  occur  the  following  paragraphs : 

It  is  !»aid  tbHt  about  200  Scotch  granite  cutters  are  on  their  way  from  Scotland  to  this 
town. 
James  Gazely  has  bought  the  Worthen  &  Trow  quarry. 
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C,  H,  Huntoii  &  Company  are  erectinj»  a  shed  for  statuary  and  carving  work. 

The  Steam  Stone  Cutter  conipany  of  Rutland,  Vt..  has  secured  space  in 
the  world's  fair  building  at  Chicago  for  the  exhibition  of  three  of  their 
channeling  machines  during  the  great  fair.  The  company  will  construct 
three  machines  of  different  sizes  for  the  exhibition. 

Somebody  went  into  the  stone  sheds  of  Ltttlejoiu  &  Milnre  at  Barre,  Oc- 
tober 13,  and  knocked  the  comers  off  three  stones,  worth  $3,000,  which 
were  nearly  finished.  They  were  of  course  ruined.  The  work  on  the  pieces 
had  all  been  done  by  nou-uuiou  men,  and  the  shed  being  a  large  one.  it 
must  have  been  some  one  familiar  with  the  location  of  the  different  men. 

In  reply  to  a  question  as  to  the  truth  of  the  statement  made  some  time 
ago  respecting  the  unreliable  character  of  some  new  firms  in  liarre,  a  gen- 
tleman well  qualified  to  know,  writes  as  follows : 

If  it  was  published  when  the  strike  was  in  protyress  it  tells  the  truth.  Now  the  quar- 
ries are  all  open  and  no  discrimination  is  used,  so  any  dealer  who  claims  he  can't  jfet  the 
best  of  stock  is  a  liar  and  ou^hl  to  be  exposed.  There  are  dealers  who  hurt  the  busi- 
ness and  they  ought  to  be  t^ompelled  to  quit  business.  We  have  some  of  the  best 
granite  quarries  on  earth  and  an  inexhaustible  supply,  and  a  dealer  who  will  send  out 
of  town  anylhinji^  but  the  best  is  a  pest  and  a  villain. 

The  granite  troubles  at  Concord,  N.  H.  and  Milford,  Mass.,  are  still  un- 
settled. Preci.sely  similar  propositions  have  been  submitted  in  al!  centers 
of  the  granite  industry.  The  hundreds  of  cutters  in  Quincy  and  Barre  ac- 
cepted and  went  to  work.  The  mere  hand-full  in  Concord,  less  than  100 
now,  continues  to  hold  out,  and  the  300  at  Milford  seem  determined  to  pro- 
long difficulties  as  long  as  possible.  No  fair-minded  man  but  wants  that 
all  laboring  men  should  have  their  rights,  but  .some  are  beginning  lo  doubt 
the  justice  of  a  labor  union  branch  being  supported  in  idleness  by  other 
branches,  the  idleness  being  the  result  of  non-acceptance  of  exactly  the 
same  terms  which  the  men  at  work  thought  fair.  At  Concord  e\'^er>'  offer 
of  the  business  men  of  the  city  to  act  as  arbitrators  has  been  curtly  rejected, 
I  and  the  union  still  awaits  the  discharge  of  two  men  who  left  it  and  wen1  to 
work.  The  fight  will  probably  end  by  the  removal  of  the  New  England 
Granite  Works  from  the  city  and  the  closing  of  the  quarries  operated  by 
that  company.  That  means  a  big  loss  to  the  city,  but  it  will  probably 
stand  the  loss  and  in  the  end  fully  recover  from  the  deadening  effects  of 
the  strike.  It  looks  as  though  the  Concord  branch  didn't  want  to  settle  on 
any  fair  basis  and  will  want  to  take  charge  of  the  entire  business  of  the 
manufacturers  next. 

Mr.  John  Patch,  superintendent  of  the  old  Sutherland  Falls,  Vt.,  marble 
quany^says  they  have  raised  thus  far  this  season  2,002  blocks,  ranging  from  75 
to  100  cubic  feet,  worth  from  $1.00  to  $1.25  per  foot.    This  quarry  is  only 
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one  of  the  large  number  of  different  quarries  owued  by  this  company. 

The  annual  meeting  <jf  the  Monson,  Me.,  Lakeside  Slate  company  shows 
its  affairs  to  be  in  excellent  condition.  The  quarry  at  Monson  has  been 
well  opened  and  is  producing  slate  of  the  finest  qnality.  From  all  indica- 
tions the  company  has  a  valuable  property,  and  its  success  is  already  as- 
sured. 

The  W.  N.  Flynt  Granite  company,  at  Monson,  Mass.,  has  taken  a  con- 
tract to  furnish  the  stone  for  a  new  depot  on  the  New  York,  New  Haven 
and  Hartford  Railroad  at  Berlin,  Conn.  It  has  also  contracted  to  furnish 
the  stone  for  the  New  Britain  water  works.  The  stone  will  be  especially 
fine. 

The  Tunbridge,  Vt.,  Granite  company  has  commenced  operations.  A 
new  stone  slied  has  been  erected  in  the  village  near  the  blacksmith  shop 
where  has  been  arranged  a  water  power  polishing  machine.  Several  ex- 
perienced hands  have  commenced  quarrying  monumental  stock  on  the  town 
ledge  known  as  Brocklebank  Hill.  It  will  be  remembered  by  those  who 
attended  the  world's  fair  this  fall  that  a  very  handsome  monument  made  by 
Messrs.  Bement,Farrar&  Company,  from  theTunbridge  granite  stock  stood  at 
the  entrance  of  floral  hall.  Your  correspondent  was  informed  by  the  well 
known  proprietors  of  the  firm.  B.  R.  Bement  and  E.  E.  Farrar  that  they 
have  lately  received  several  orders  for  monuments  and  they  feel  quite  sure 
of  a  successful  and  prospexous  business. 

George  D.  Perry,  of  Machias,  has  bought  a  granite  privilege  at  Rocky 
Hill,  Jonesboro,  Me.,  and  will  open  a  quarry  there.  This  is  the  seventh 
quarry  in  the  town,  and  there  are  more  in  prospect. 


BEST  OF  ITS  KIND. 


^^T^HE  vSeptember  number  of  Sto.^jk  was  duly  received  and  it  is  certainly 

1     a  work  of  more  decided  merit  for  marble,  granite  and  stone  workers 

than  any  journal  published  in  the  United  States."— /t>A«  G.  B!am- 

pud.  Contracting  Agent  for  McDonntlt  &  Sons  oj  Buffalo ,  N,  }'. ,  andQuituy, 

Mass . 


CONSIDER  IT  A  GOOD  THING. 


ii 


Please  enter  our  name  on  your  subscription  list  and  draw  on  us  at 
sight  fur  the  amount.     From  sample  copy  sent  us  we  consider  it  a 


good  thing  and  we  want  \t"—Fish   &   Crisi,  Springfield,  O. 


DRAWING  FOR  WORKMEN.— IV* 


IN  the  last  paper  it  was  promised  that  in  this  the  "line  of  chords"  would 
be  described  iu  connection  with  the  sector,  but  previous  to  doing  so  it 
will  be  well  to  prepare  the  student  first  with   a  further  knowledge  of 
some  of  the  instruments  necessary  for  a  better  understanding  of  the 
sector's  capabilities. 

All  the  divided  lines  on  common  rules  are  necessarily  unalterable,  and 
can  therefore,  only  be  made  use  of  when  they  happen  to  be  adapted  to  the 
degree  of  magnitude,  or  scale  on  which  the  drawing  or  construction  is  to  be 
made.  Theinstrumeut  called  a  sector  and  which  is  sometimes  included  in  a 
box  of  instruments,  is  intended  to  obviate  this  deficiency  of  common  scales: 
it  consists  of  a  jointed  rule,  like  a  carpenter's  common  two-foot,  single-jointed 
rule,  but  is  generally  made  of  ivory  and  is  of  superior  workmanship.  The 
instrument  consists  of  two  flat  rulers,  united  by  a  central  joint,  and  opening 
like  a  pair  of  compasses.  It  carries  several  plain  scales  on  its  faces,  but  its 
most  important  lines  are  iu  pairs,  running  accurately  to  the  central  joint, 
and  making  various  angles  according  to  the  opening  of  the  sector.  The 
principle  on  which  the  double  scales  are  constructed  is  contained  in  the 
4th  Prop,  of  the  6th  Book  of  Euclid,  which  demonstrates  that  "the  sides 
about  the  equal  angles  of  equiangular  triangles  are  proportionals,"  etc. 
Now  let  A  c  1  (Fig-  20)  be  a  sector,  or,  in  other  words 
an  arc  of  a  circle  contained  between  two  radii :  atid 
let  c  A,  c  I.  be  a  pair  of  sectoral  lines,  or  a  double  scale. 
Draw  the  chord,  A  i,  and  also  the  lines,  b  h,  d  g,  e  f, 
parallel  to  a  i. 

Then  shall  e  e,  c  d.  c  b,  c  a,  be  proportional  to  u  f, 
D  G,  B  H,  and  A  I  respectively.  That  is,  as  c  A  :  A  i ::  c 
B, :  B  H,  etc.  Hence,  at  ever>'  opening  of  the  sector, 
the  transverse  distances  from  one  ruler  to  another  are 
proportioned  to  the  lateral  distances  measured  on  the 
lines  c  A,  c  i  ;  and  thus  we  may  apply  any  radius 
transversely  to  the  line  of  chords  to  measure  or  lay 
down  any  given  or  required  angle  :  and  apply  any  line 
transversely  to  the  line  of  lines,  to  divide  it  in  any  required  proportions. 
The  sector  is  therefore  seen  to  be  of  universal  application,  whilst  the  use  of 
plain  scales  is  limited  and  special. 

There  is  also  usually  found  on  the  sector  near  the  center  edge,  a  decimal 

.  'By  Fred  T.  Hodgson,  author  of  "The  Steel  Square  and  IU  Uie»."  through  the  courtesy  of  Kke 
Optrative  BuHaer  of  New  York. 
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scale  from  i  to  loo;  and  in  connection  with  it.  on  one  of  the  sides,  a  scale 
of  inches  and  tenths.  These  are  identical  with  the  Hues  on  the  plain  scale, 
previously  mentioned,  but  the  latter  are  more  commodiously  placed  for  use. 
On  the  other  side  is  found  log^arithmic  lines  of  numbers,  sines,  and  tangents, 
but  as  these  are  more  complicated  than  the  ordinary  plain  scales,  we  defer 
the  consideration  of  them  until  we  have  discussed  the  double  scales. 

The  sectoral  double  scales  are  respectively  named  the  line  of  lines,  chords, 
secants,  sines,  aud  tangents.  These  scales  have  one  line  on  each  ruler,  and 
the  two  lines  converge  accurately  in  the  central  joint  of  the  sector.  Several 
of  these  lines  are  marked  so  that  the  student  will  have  no  difficulty  in  End- 
ing them  on  the  rule. 

The  "Hue  of  Hues"  consists  of  lo  primaries,  each  subdivided  into  tenths, 
thus  making  loo  divisions.  Its  use  is  to  divide  a  given  line  into  any  num- 
ber of  equal  parts;  to  give  accurate  scale  measures  for  the  construction  of  a 
drawing  ;  to  form  any  required  .scale  ;  to  divide  a  given  Hue  in  any  as.signed 
proportion  ;  and  to  find  third,  fourth  aud  middle  proportions  to  given  right 
lines.  The  scales  can  be  applied  to  other  purposes  ;  but.  if  we  take  up 
those  mentioned,  they  will  be  sufficient  for  our  purposes.     Before  entering 

upon  these  propositions  wo  would 
remark  that  a  lateral  distance  is 
one  taken  from  the  center  down 
either  half  of  the  scale:  aud  a 
transverse  distance  is  one  meas- 
ured across  from  scale  to  scale. 
Thus,  in  Fig.  21,  51,  52.  53,  etc.» 
are  lateral  distances;  and  i  to  i» 
2  to  2,  3  to  3,  etc.,  transverse 
PIG.  21.  distances. 

1 .  To  divide  a  g^ven  line  into  8  equal  parts  :  Take  the  line  in  the  com- 
passes, and  open  the  sector  so  as  to  apply  it  transversely  to  8  and  8.  then. 
the  transverse  i  to  i  will  be  the  eighth  part  of  the  line.  If  the  line  is  to  be 
divided  into  5  equal  parts,  apply  it  transversely  by  the  compasses  to  10  and 
10,  and  the  transverse  from  2  to  2  in  the  fifth  part.  When  the  line  is  too 
long  to  fall  within  the  opening  of  the  sector,  take  the  half  or  third  of  it. 
Thus,  if  a  line  of  too  great  length  is  to  be  divided  into  10  parts,  take  the 
half  and  divide  into  five  parts ;  or  if  into  9  parts,  take  the  third  and  divide 
into  3  parts.  And  in  other  cases  it  may  be  necessary  to  divide  the  portion 
of  the  line  into  the  original  number  of  parts,  and  set  off  twice  or  thrice  to 
obtain  the  required  division  of  the  whole. 

2.  To  use  the  Hue  of  lines  as  a  scale  of  equal  measures:  Open  the  sector 
to  a  right  angle,  or  nearly  so,  and  obtain  dimensions  by  transverse  measures 
from  scale  to  scale,  taking  care  that  the  points  of  the  compasses  are  directed 
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to  the  same  division  on  both  nilers.  Thus  the  transverse  measures  to  the 
primaries  i  to  i,  2  to  2,  etc.,  will  give  any  denomination,  as  feet  or  inches, 
and  similar  measures  to  the  same  subdivisions  on  both  sides  will  give 
tenths. 

3.  To  form  any  required  scale,  say  one  in  which  285  yards  shall  be  ex- 
pressed by  iS  inches.  Now,  as  18  inches  cannot  be  made  a  trans\'erse,  take 
in  the  compasses  6  inches,  the  third  part,  and  make  it  a  transverse  to  the 
lateral  distance,  95,  which  is  a  third  of  285.  The  required  scale  is  then 
made  ;  the  transverse  measures  to  the  primaries  being  10  yards,  and  to  the 
subdivisions  so  many  additional  yard>. 

4.  To  divide  a  given  line  in  any  assigned  proportion — say  a  line  of  5 
inches  in  the  proportion  of  2  to  6 :  Take  5  inches  on  the  compasses  and  ap- 
ply it  to  the  transverse  of  8  S,  the  sum  of  the  proportions  ;  then  will  the 
transverse  distances,  2  2,  6  6,  divide  the  given  line  as  required. 

5.  To  find  a  third  proportional  to  the  numbers  9  and  3,  to  lines  9  inches 
and  3  inches  in  length  :  Make  3  inches  a  transverse  distance  to  9  9  ;  then 
take  the  transverse  of  3  3,  and  this  measured  laterally  on  the  scale  of  inches- 
will  give  one  inch.     For  9  :  3  : :  3  :  i- 

6.  To  find  a  fourth  proportional  to  the  numbers  10,  7,  3,  or  to  lines  meas- 
uring respectively  10,  7,  and  3  inches  :  Make  7  inches  a  transverse,  3  3,  will 
measure  on  the  scale  of  inches  2  i-io.     For  10  :  7  ; :  3  :  2  i-io. 

The  line  of  lines  Is  marked  L  on  each  leg  of  the  sector ;  and  it  is  to  be 
observed  that  all  mea.sures  are  to  be  taken  from  the  inner  lines,  since  the.se 
only  run  accurately  to  the  center.  This  remark  will  apply  to  all  the  double 
sectoral  lines.  With  regard  to  some  of  the  preceding  operations  by  the  line 
of  lines,  we  may  admit  that  they  are  .sugge.'^tive  rather  than  practically  use- 
ful. They  familiarize  the  young  draughtsman  with  the  capabilities  of 
scales,  and  offer  him  useful  hints  for  the  general  construction  and  manage- 
ment of  lineal  measures. 

*'The  line  of  chords,"  to  which  we  have  previously  referred,  possesses  the 
same  advantage  over  that  on  the  plain  scale  that  the  line  of  lines  has  over 
the  single  scales.  With  the  line  of  lines  we  operate  on  any  given  hne  that 
will  come  within  the  opening  of  the  sector,  and  with  the  line  of  chords  we 
can  work  with  any  radius  of  similar  extent.  This  last  is  constructed  by 
making  the  lateral  distance  of  the  chord  of  60''.  which  is  radius,  equal 
in  length  to  the  line  of  lines.  All  the  intermediate  degrees  between 
I  and  60  are  then  set  off  laterally  from  the  center,  on  both  rulers,  by  taking 
on  the  line  of  lines  a  measure  equal  to  twice  the  natural  sine  of  half  the 
angle.  Thus,  for  the  chord  of  30**,  refer  to  Sherwin's  tables,  or  to  some 
other  authority,  and  find  the  natural  sin*  of  15°,  which  is  2,588,190,  when 
radius  is  10,000,000.  and  the  double  of  this  sine  is  5,176,380.  Now  the  line 
of  lines  as  radius  is  equal  to  100,  in  place  of  10,000,000,  and  the  measure  of 
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the  double  sine  must  therefore  be  taken  from  it  in  two  places  of  figures, 
instead  of  seven.  We  see  at  once  that  the  length  of  the  chord  is  between 
51  and  52  on  the  line  of  lines.  Take  in  the  compasses,  as  nearly  as  pos- 
sible. 51  and  three-fourths,  and  this  measured  from  tlie  center  on  the  line 
of  chords,  will  give  the  chord  of  30°.  The  young  draughtsman  ought  to 
exercise  himself  and  test  his  sector  by  this  and  similar  operations;  for  it  is 
equally  important  that  he  understand  the  structure  of  his  scale,  and  be  able 
to  ascertain  that  the  various  Hues  of  his  sector  have  a  due  relation  to  each 
other. 

The  line  of  chords  is  also  used  to  protract  and  measure  angles;  it  15  dis- 
tinguished by  the  letter  c  on  each  leg  of  the  sector. 

There  are  other  lines  on  the  sector  besides  those  mentioned — namely,  the 
]ine  of  polygons,  the  line  of  secants,  the  line  of  tangents,  the  line  of  numbers, 
and  the  line  of  sines  ;  but  as  these  are  chiefly  used  in  the  solution  of  ques- 
tions in  trigonometry,  and  by  navigators  and  surveyors,  it  would  be  out  of 
place  in  the.se  papers  to  describe  their  applications  at  length,  especially 
when  the  artisan  drangthsinan  can  procure  pocket-books  containing  all  the 
neces.sary  tables  for  a  very  small  amount.  There  are  many  other  scales  be- 
side.^ the  ones  named  but  I  think  I  have  presented  all  the  ordinary  draughts- 
man will  in  all  probability  ever  require. 

[TO   HE  CONTINIKP.] 


A  COMPLKTK  COMPENDIUM. 

ONE  is  inclined  to  smile  when  he  picks  up  a  magazine  entitled  Stone. 
But  the  magazine  which  carries  this  peculiar  title  is  so  well  named 
that  one  has  simply  to  glance  at  its  contents  to  be  convinced  that  no 
other  name  would  be  appropriate.  It  is  a  complete  compendium  of  the 
histor>',  doings,  actions  and  uses  of  stone,  a  hi.stor>'  which  when  properly- 
studied  is  so  interesting  and  instructive  that  one  is  astonished  at  the 
amount  of  information  it  contains.  "The  Road  Problem,'  "Notes  on  Quar- 
rying," Decorative  Stone  Cutting.  "Modern  Power  Plants,"  and  the  "Build- 
ing Stone  Industry  of  the  United  States"  are  all  very  able  articles  and  full 
of  valuable  instruction. —  T/tt  Inventive  Age. 


READ  WITH  INTEREST. 

^  ^  111  7  E  inclose  check  to  renew  subscription  to  Stone,  which  we  read 
V  V    with  interest  and  consider  of  value  to  all  whose  interests  it  covers. 
as  well  as  to  the  general  reader  whose  tastes  lie  in  the  direction 
of  its  field. — C.  W.  Cantield,  for  New  Eng land  Monument  Co. 


NATIONAL  ASSOCIATION  OF  QUARRY-OWNERS 

FROM  Sylvester  Marshall,  president,  comes  the  following  call  for  the 
second  annual  meeting  of  the  National  Association  of  Quany  Owners 
of  the  United  States.     Organization  being  the  watchword  of  the  time. 
it  is  needless  to  here  enlarge  upon  its  benefits  to  quarrynien  as  well  as 
others  in  different  lines  of  business.    Special  attention,  is,  therefore,  called 
to  Mr.  Marshall's  call. 

To  Quarrj'  Owners  : — 

The  second  annual  convention  of  the  National  Association  of  Quarr>'  Owners,  will  be 
held  at  the  Grand  Pacific  Hotel,  Chicago,  February  21,  1893,  at  11  o'clock  a.  m.  A  full 
attendance  of  all  members  i&  earnestly  desired  as  business  of  special  importance  will 
come  before  the  meeting. 

A  cordial  invitatioti  to  attend  this  meeting  is  extended  to  every  quarryman  in  the 
United  Stales.  If  local  associations  in  the  more  remote  stone  districts,  will  send 
delegates,  they  will  be  gladly  welcomed. 

There  are  to-day  in  the  United  States  4,000  quarries.  These  quarries  represent  an 
invested  capital  of  nearly  or  quite  one  hundred  million  dollars.  As  in  all  other  great 
lines  of  business,  conditions  arise  from  time  to  time  and  evils  creep  in  which  are  en- 
tirely beyond  the  control  of  individuaLs.  We  quarrymen  have  arrived  at  that  point 
where  organization  is  an  imperative  necessity.  Through  lack  of  organization  condi- 
tions have  arisen  in  the  stone  trade  requiring  intelligent  adjustment.  I  will  mention 
one  of  many.  Prices  on  all  kinds  of  building  material,  excepting  building  stones,  have 
advanced  during  the  past  year  from  10  to  80  per  cent  Why  are  the  quarrymen  not 
sharing  in  the  general  prosperity?  There  is  a  cause^  likewise  a  remedy.  Let  us  come 
together  to  seek  the  one  and  apply  the  other. 

The  National  Association  of  Quarrj-  Owners  completed  its  organization  last  February. 
It  is,  therefore,  just  starting  on  a  career  of  usefulness.  It  needs,  and  should  have,  the 
earnest  support  of  ever>-  stone  producer  in  the  countrj*. 

All  quarrymen  expecting  to  attend  the  meeting  on  February  21,  1893,  are  requested 
to  notify  the  undersigned  of  such  intention  not  later  than  February  1,  1S93. 

SvuvESTER  Marshall,  Pres. 
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THE  result  of  the  presidential  cain- 
patgn  which  closed  November  8 
with  such  a  sweeping  victory  for  the 
Democratic  party  is  probably  a  geuuiue 
surprise  to  everyone  who  has  followed 
the  progress  of  the  campaign,  and  to  no 
one  in  greater  degree  than  the  winners 
themselves.  The  causes  which  led  to 
the  defeat  of  the  Republican  party  need 
not  be  discussed  here.  The  party  is  ut- 
terly overwhelmed  and  the  first  time  for 
a  quarter  of  a  centurj-  will  have  no  voice 
in  the  administration  of  goverumental 
affairs  at  Washington.  However,  this  is 
a  good  thing.  It  enables  the  Democratic 
party  to  promulgate  its  policy  without 
opposition.  Kight  years  ago  when 
Mr.  Cleveland  was  elected  president,  the 
senate  was  Republican  so  that  legislative 
measures  originating  in  the  popular 
branch  of  the  government  were  subjected 
to  revision  in  the  senate  and  practically 
became  Republican  measures  when 
passed.  That  is  done  away  with  in  this 
case  and  the  party  which  the  people 
have  suddenly  raised  to  suppreme  power 
must  stand  or  fall  by  its  own  acts.  The 
verdict  of  the  people  is  just.  A  political 
party  should  be  pertnitted  to  carr>'  out 
its  avowed  policy  without  opposition 
from  its  rival.  It  remains  to  be  seen 
what  effect  the  policy  of  the  party  soon 
to  come  into  power  will  have  upon  the 
business  interests  of  the  country.  What- 
ever may  be  the  party  affiliations  of  men 
they  must,  with  one  accord,  bear  witness 
to  the  wise,  patriotic  and  able  adminis- 
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tration  of  Benjamin  Harrison,  and  he 
will  retire  to  private  life  with  the  good 
will  of  the  entire  countr>'. 

All  laboring  men  are  not  unreasonable 
in  their  desires  to  better  their  condition. 
The  bricklayers   of  Boston    wanted  an 
eight-hour  day.  but  the  request  was  not 
coupled  with   the   threat   to   strike  if  it 
were  not  granted  and   the   pay  still   re- 
tained at  the   teu-hour  figure.      Begin- 
ning  November    i    they    have  worked 
eight  hours  for  eight  hours"  pay  the  rate 
per  hour  being  the  same  which  has  pre- 
vailed all   the  building  year.     The  suc- 
cess of  the  Boston  bricklayers  in  secur- 
ing an   eight-hour  day  proves  conclus- 
ively that  employers  do  not  object  to  it. 
The  opposition  is  all  directed  against  the 
methods  which  have  been  taken   to  get 
it,  and  the  disturbances   have  all  been 
cau.sed  bj'  the  arrogant  and  unreasonable 
action  often   taken   to   enforce  the   de- 
mands.    Eight  hours'    work    for    eight 
hours'  pay  is  an  ideal  combination,  and 
is  a  basis  of  labor  which  would  greatly 
reduce  the    army  of    unemployed;  but 
when  they  who  ask  for  ten  hours"  pay  are 
met  with  opposition  they  ought  to  under- 
stand that  it  all  ari.ses  from  the  unreason- 
able nature   of  their   demands   and  not 
from  any  opposition  to  an  eight-hour  day 
as  such.     The  niandatory  action  of  the 
United  States  government  in  enacting  a 
law   saying  that    all    government  work 
.shall  be  done  on  the  eight-hour  basis  is 
a  long  step  toward  the  general  adoption 
of  the  reform.     Employers  must  suffer 
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fto  some  extent,  because  they  will  either 
■be  obliged  to  hire  two  sets  of  hands  or 
enlarge  Iheir  plants  to  secure  the  same 
output  from  their  business.  But  that  is 
one  of  the  results  of  all  reforms,  some- 
•one  must  suffer,  and  in  this  case  it  is  the 
employers  of  labor.  However  soon  tht 
reform  nvay  come  the  action  of  the  Bos- 
ton bricklayers  is  commended  to  all  labor 
reformers  as  a  shining  example  of  mod- 
erate but  decisive  action. 

Col.  Albert  Popk,  of  Boston,  is  noth- 
ing if  not  persistent.  Sometime  ago  he 
began  agitating  the  question  of  better 
roads.  Perhaps  his  connection  with  a 
gigantic  bicycle  combination  may  have 
led  him  to  it  in  the  beginning.  The  re- 
sult of  the  betteriujc  of  the  condition  of 
the  roads  upon  the  sale  of  bicycles  can 
he  figured  out  by  anyone  with  resort  to 
a  formula  of  Euclid.  However,  the  fact 
remains  ihat  the  proposition  of  Col. 
Pope  is  a  worthy  one,  for,  if  the  people 
•of  the  United  States  could  save  the  en- 
-ornious  waste  of  poor  roads  for  one  year 
the  national  debt  could  be  wiped  out  of 
-existence  and  a  comfortable  sum  remain 
to  be  invested  for  the  benefit  of  l^ncle 
Sam  when  he  gets  loo  old  to  work. 
Col.  Pope's  latest  action  is  sending  out 
■copies  of  a  petition  and  circular  letter 
requesting  the  signatures  of  as  many 
people  as  possible  to  be  attached  to  a 
monster  petition  to  be  presented  to  con- 
fess praying  for  the  establishment  of  a 
permanent  road  exhibit  in  Washington. 
The  idea  is  to  get  a  petition  with  several 
miles  of  signatures  and  then  literally 
bury  congress  under  it.  It  is  also  pro- 
posed to  establish  a  road  department 
and  an  institute  of  road  engineering  in 
Washington  and  secure  a  congressional 
appropriation  for  a  road  exhibit  at 
Chicago  next  year.  Stone  fully  ap- 
preciates the  importance  of  Col.  Pope\s 
endeavors,  for  few  people   are  more  af- 


fected by  poor  roads  than  quarrymen 
stone  dealers,  builders  and  others  whose 
iutt rests  it  represents,  but  the  outlook 
for  the  successful  prosecution  of  such 
an  enterprise  as  is  propo.sed,  doesn't  ap- 
pear as  bright  as  it  did  November  7. 
But  be  that  as  it  may,  Stone  is  heartily 
in  favor  of  improvement  in  the  common 
roads  as  a  perusal  of  the  articles  which 
appear  in  its  pages  from  time  to  time 
prove,  and  if  Col.  Pope  has  outlined  the 
ideal  plan  his  scheme  is  heartily  in- 
dorsed. 

The  Indiana  soldiers' monument  com- 
mission is  in  a  serious  complication 
of  difficulties.  The  committee  appointed 
to  pass  judgment  upon  the  models  for 
war  and  peace  groups  of  statuary  sub- 
mitted their  report  last  mouth,  awarding 
the  first  prize  for  the  peace  group  to  one 
sculptor  and  the  first  prize  for  the  war 
group  to  another,  and  closed  by  saying 
that  the  two  groups  should  be  executed 
by  the  same  hand.  The  commission  is 
made  up  of  business  men  and  not  arti.sts. 
They  selected  three  of  the  foremost 
sculptors  of  the  countrj-,  headed  by  St. 
Gaudens,  as  a  committee  of  award  and 
are  now  confronted  with  the  above  diflS- 
culty.  The  award  of  prizes  has  been 
made,  but  at  this  writing  no  further 
action  has  been  taken.  Another  thing 
is  making  life  unpleasant  for  the  com- 
missioners. The  veterans  of  the  Rebel- 
lion, and  some  who  are  not  veterans, 
have  united  in  a  demand  for  the  removal 
of  the  Mexican  war  dates  from  the  mon- 
ument, and  are  reported  as  indicating 
their  intention  of  fighting  further  ap- 
propriations if  the  obnoxious  dates  are 
not  removed.  It  is  understood,  too.  that 
the  comrai.ssion  is  divided.  Speaking 
impartially,  it  is  difficult  to  .see  why,  on 
a  state  monument,  the  soldiers  of  all 
wars  in  which  Indiana  men  tc^cs^j.  v*^-%x 
shoviXd  TioX  \>e,    CQ\aT\\t"«v<ax-a\."5A-     ^-"^  '^^^ 


customary  in  other  sections  of  the 
country,  and  in  those  portions  where 
soldiers  enlisted  in  all  four  of  the  great 
wars  in  which  this  nation  has  been  en- 
gaged from  1776  down,  all  four  dates  are 
placed  on  the  monuments.  It  is  certain- 
ly to  be  hoped  that  appropriations  will 
not  be  fought,  nor  any  other  obstruc- 
tiouary  measures  instituted  to  delay  the 
completion  of  the  monument.  The 
time  is  none  too  long  between  now  and 
the  meeting  of  the  national  encampment 
here  next  summer,  and  surely,  Indiana, 
with  her  splendid  record  of  achievements 
in  all  departments  of  human  endeavor, 
does  not  want  to  present  an  unfinished 
monument  to  the  old  soldiers  of  the 
country  as  the  evidence  of  a  quarrel  over 
so  small  a  thing  as  the  matter  of  a  war 
date. 

Are  prize  sculptural  or  architectural 
design  contests  productive  of  the  best 
work  and  adapted  to  the  securing  of  the 
best  results  from  an  artistic  point  of 
view?  This  question  has  been  brought 
forcibly  before  the  public  by  the  decision 
of  the  committee  on  the  Indiana  soldiers' 
monument  prize  group  contest  just 
closed.  There  are  two  ways  of  looking 
at  the  question.  From  the  standpoint 
of  the  young,  unknown  artist,  prize  com- 
petitions are  beneficial.  Many  a  yonng 
artist  has  acquired  fame  and  popularity 
by  the  acceptance  of  a  prize  design  or 
sculptural  model.  Success  in  art  being 
so  much  dependent  upon  acquaintance, 
a  young  artist  can  well  aiford  to  put  his 
best  work  into  a  model  for  prize  compe- 
tition, for,  whether  his  model  is  accepted 
or  not,  it  willreceix^e  careful  examination 
and  its  merits  will  be  more  or  less  thor- 
oughly disctissed.  All  that  is  beneficial 
to  the  artist.  On  the  other  hand,  when 
building  a  memorial  structure  or  erect- 
ing an  impressive,  enduring  building 
only  the  best  is  wanted,  and  the  idea  of 


one  arti.st  worked  out  from  the  founda- 
tion to  the  final  touch  is,  in  the  nature 
of  things,  more  symmetrical  and  homo- 
genous than  the  combination  of  designs- 
of  one  man  for  the  main  structure  and 
others  for  embellishments   and   decora- 
tions.      The     Lincoln      monument     at 
Springfield,  111.,  is   a   representative  of 
the     harmonious   development    of    t  e 
conception  of  one  man,  Larkin  G,  Mead, 
from  foundation  to  cap-stone.     Yet  mon- 
uments in  which  the  conceptions   of  a 
number  of  different  men  are  blended  are 
numerous  and  may  be  pointed  to  as  rep- 
resentatives   of    combined   conceptions. 
The  logical  consideration  is  against  it, 
however.     Now   the  commissioners  are 
undecided  whether  to  let  the  result  of 
the  contest  stand  as  it  is  and  have  both 
groups  executed  by  the  same  hand,  or 
advertise    another   contest.       There    is 
much  to  be  said  on  both  sides,  but  the 
wisdom  of  the  commission  has  carried  it 
safely  through  so  far,  and  is  not  likely 
to  de-sert   it   now.     Whichever  way  the 
decision    may   be    rendered,    the    result 
will  be  a  monument   of  which   all   the 
people  of  whatever  state  may  be  proud. 
Thk    V^ermont  legislature    has    grap- 
pled   with    the    problem  of    regulating" 
strikes  and  lockouts  upon   what  seems 
to  be  a  reasonable  and  equitable  basis. 
After  the  experience  of  one  of  Vermont's 
most  prosperous  towns  with  the  granite 
strikers  the  past  summer  it  proves  that 
the  state  is  alive  to  the  interests  of  its 
bu.'^ine.ss  enterprises  by  its  prompt  en- 
deavor to  pass  a  law  to  regulate   such 
difficulties  in  the  future.     The   need  of 
such  legislation  is  made  all  the  more  ap- 
parent by  the  continued  refusal  of  New 
Hampshire  strikers  to  arbitrate  existing^ 
difficulties,  taking  the  ground  that  there 
is  nothing  to  arbitrate.     If  that  assertion 
is  true  surely  there  is  no  reason  for  con- 
tinuing  the  strike.      Discussion  of  the 
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Hastings  bill  may  reveal  weaknesses, 
practical  application  of  its  provisions 
may  reveal  others.  It  would  be  strange 
if  such  weaknesses  were  not  found;  but 
in  the  main  the  provisions  seem  to  be 
just,  and  Stonf.  hopes  to  see  the  bill  be- 
come a  law  and  be  put  in  operation  Jit 
once.  The  New  Hampshire  and  Massa- 
chusetts legislatures  will  do  well  to  fol- 
low Vermont's  example  and  enact  laws 
which  shall  make  submission  to  arbitra- 
tors compulsory.  Compulsion  may  be  a 
hard  word  but  in  the  case  of  unruly 
children  it  is  sometimes  necessary.  It 
may  be  in  this  case. 

On  another  page  is  printed  the  call 
for  the  Quarrymeu's  Association  to  be 
held  at  Chicago.  It  will  be  noted  that 
particular  stress  is  laid  upon  the  fact 
.that  all  building  materials  excepting 
itoue  have  advanced  in  price  during  the 
past  few  months,  and  that  discussion  of 
ways  and  means  for  securing  an  equit- 
able portion  of  this  increase  for  quarry- 
men  will  be  an  important  feature  of  the 
meeting-  The  point  is  well  urged  and 
if  the  wisdom  of  the  association  repre- 
sented in  the  meeting  can  devise  some 
way  for  benefiting  quarry  men,  all  the 
stone  producers  of  the  land  should  join 
in  a  vote  of  thanks.  STONE  recommends 
that  quarrymeu  leave  their  deposits  of 
solidified  wealth,  no  matter  in  what  part 
of  the  country  their  homes  may  be,  and 
^o  to  Chicago  for  a  week,  not  alone  to 
attend  the  meeting,  but  to  see,  also, 
what  is  being  done  in  that  wonderful 
city,  the  crowning  manifestation  of  the 
wonderful  progress  of  America. 

Stone  is  in  sympathy  with  all  reason- 
able attempts  of  workingmen  to  better 
their  condition.  But  it  does  not  believe 
that  the  direction  of  the  affairs  of  work- 


ingmen's  organizations  should  be  in- 
trusted to  inflammatory,  self-constituted 
leaders,  out  of  sympathy  with  national 
in.stitutious  and  utterly  un-American  in 
conduct  and  utterance.  Such  leaders  do 
not  now  and  never  have  represented  the 
better  and  larger  class  of  American  work- 
ingmen. whether  native  born  or  immi- 
grants ftom  other  lands  less  favored. 
This  is  brought  forcibly  to  public  atten- 
tion by  an  article  in  an  anarchistic  sheet 
discussing  the  charge  of  Judge  Paxon  in 
the  Homestead  ca.ses.  The  article  is 
reproduced  in  the  organ  of  the  Knights 
of  Labor  with  commendatory  indorse- 
ment. The  writer  says:  "It  is  hard  to 
maintain  even  a  remnant  of  respect  for 
the  judiciary,"  and  then  as  if  the  vials 
of  his  wrath  had  bur.st  with  the  intensity 
of  his  hatred  for  the  law-abiding  Ameri- 
can citizens,  he  hurls  the  following  in- 
vectives at  them  all :  *'Out  upon  these 
monsters  from  demon  land  and  their 
devil  law!  Men  of  America,  if  that  hell- 
ish profanation  of  Gwl's  justice  and 
American  law  is  allowed  to  work  through 
to  its  Satanic  end,  the  generation  of  re- 
publican citizens  that  give  it  cowardly 
toleration  will  deserve  to  be  drowned  in 
their  own  blood  as  apo.states  and  traitors. 
If  this  Homestead  infamy  stands  then  is 
the  liberty  of  the  American  citizen  a  silly 
myth  and  we  may  as  well  move  to  Russia 
or  Persia."  Whatever  law-abiding  citi- 
zens may  think  of  the  Homestead  affair, 
they  will  never  indorse  such  inflamma- 
tory' utterances  as  the  above,  and  the 
sooner  the  writers  of  such  anarchistic 
articles  move  to  Russia,  and  thence  to 
Siberia,  the  better  it  will  be  for  the 
workingmen  of  America.  This  country 
should  have  no  asylum  for  anarchistic 
or  idiotic  promulgators  of  insurrection- 
ary measures. 
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A  SUCCESSFUL  STEAM    SHOVEL. 

The  acconipaning  illustration  shows  a  "Lit- 
tle Giant  '  steam  shovel  at  work  loadinj^  broken 
rock  an«l  sticky  blue  clay  in  one  of  the  largest 
stone  quarries  in  the  state  of  Pennsylvania, 

This  machine  wasilesgined  and  placed  upon 
the  market  some  years  ago  by  the  \"ulcan  Iron 
Works  Co.,  of  Toledo,  O,,  a  firm  which  has  long 
been  identified  with  tlie  manufacture  of  exca- 
vating machinery',  and  whose  steam  shovels  and 
dredges  are  well  known  and  tnay  be  seen  in  use 
throughout  the  length  and  breadth  of  the 
United  Stales  and  Canada.  This  enterprising 
company,  some  years  ago,  recognizing  the  de- 
niaiidthere  was  for  a  steam  shove]   which  could 


be  easily  transported  without  "knocking  down" 
ntid  used  oJl  the  line  of  a  railroad  biul  in  out  of 
the  way  places,  eutireiy  inaccessible  to  a 
large  and  heavy  track  machine,  designed 
the  "Little  Giant"  exprcss!y  to  fill  this 
want,  and  the  unpreci  dented  sales  of 
these  shovels  together  with  the  very  strong 
testimony  of  the  many  iisiirg  them  all  goes  to 
prove  their  adaptability  to  ihe  uses  for  which 
they  are  intended.  The  leading  features  given 
to  this,  their  very  latest  design  of  fiteam  shovel 
are,  traction  wheel  with  steel  tires  u  inches 
wide,  in  place  of  car  wheels  tlits  doing  away  with 
the  necessity  of  a  railroad  track,  a  self  propel- 
ling device  by  means  of  which  the  shovel  can 
propel  itself  over  ordinary  country  roads,  up 
and  down  hill  with  ease  and  at  a  apeed  of  from 
three  to  four  miles  an  hour;  an  all  steel  car 
frame  and  house  combining  the  greatest 
streuglh  possible  with  the  minimum  >n eight,  a 
6f2 


steel  crane  of  design  very  recently  patented 
a  Steele  swinging  circle  and  independent  en- 
gines for  swinging  the  craue.  The  above,  lo- 
gelhi^r  with  the  general  details  and  arrangements^ 
of  the  parts  of  the  whole  outfit  makes  a  thor- 
oughly complete,  light,  portable,  durable  and 
quick  running  machine  with  comparatively 
few  parts  to  break  or  get  out  of  order  and  a 
capacity  of  from  Hoo  to  t,200  cubic  yards  per 
day. 

The  great  strength  of  these  machines  enable 
them  to  handle  the  hardest  sort  of  material, 
with  ease,  in  fact  they  will  dig  anything  short 
of  solid  rock  and  do  it  day  in  and  day  out  with 
but  fe-w  Itrenkages  and  only  ordinary  wear  and 
t«ar. 

The  "Little  Giant"  steann 
shovel  is  being  used  exten- 
.sively  in  brick  yards,  iron 
mines,  stone  quarries  and 
gravel  pits,  for  digging, irri- 
gatingand  drainage^ 
placer  mining,  grading  city 
streets  and  country  roads^ 
loa<ling  broken  stone,  strip- 
ping coal,  slate,  stone 
and  iron  mines,  loading 
stock,  pile  ore,  etc  ,  etc. 

The    reputation    of  The 
Vulcan    Iron    Works   Com- 
panv   for   high   grade    ma- 
chinery is   so  well   known 
throughout  the  land  that  a 
steam    shovel    with     their 
name  upon  it  is  a  guarantee  in  itself  that  only 
the  very  best  materials  and  workmanship  were- 
used  in  its  conetruction. 

W.  H.  Anderson  &  Son,  of  Dvtroit,  Mich., 
make  aii  excellent  quality  of  stone  workers'" 
tools  and  they  tell  all  about  them  on  another 
page  of  Stonk.  Anything  you  want  of  that 
kind  can  be  furnished  you  by  the  firm,  and  a 
good  article  will  be  forthcoming  when  an  order 
is  given.  The  production  of  stone  workers' 
tools  having  been  reduced  to  an  exact  science 
it  pays  to  patronize  well  known  firms  in  pur- 
chasing. 

Theo.  Alteneder  &  Sons,  Philadelphia.  Peun. 
have  an  announcement  on  another  pnge  of  this 
magazine  in  which  they  tell  who  need  drawing 
tools  where  to  purchase  to  good  advantage. 
They  also  mention  Iheir  catalogue  which  it  will 
pay  any  architect,  stone  cutter  or  anyone  else 
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who  has  any  use  for  such  iostruments  to  send 
for,  just  to  refer  to  when  you  think  of  buyinj?. 


Jarvis  Bros,  have  purchased  a  quarry  at  East 
Montpelier,  VL,  removing  to  that  location  from 
Barre.  New  sheds  have  been  erected  and  we 
are  advised  that  they  will  now  handle  other 
granites  in  connection  with  that  produced  at 
Barre.  Their  polishing  mill  at  Kast  Montpelier 
is  in  full  operation. 


The  accompaning  illustration  shows  one  of 
the  pumps  made  by  the  Dean  Bothers  Steam 
Pump  Works,  of  Indianapolis,  Ind. 

The  pump  is  inle-ided  lor  use  in  mines, shafts. 


wells,  quarnes,  pits  or  relieving  flooded  mines 
or  in  any  place  where  a  portable  pump  is  re- 
qiired.     It  is  a  single  cylinder,   direct  acting 


pump  occupying  but  little  space.  Being  double 
acting  it  throws  a  continuous  stream  of  water 
and  can  be  operated  suspended  by  a  hoist  or 
attached  toside  of  shaft.  In  either  case  it  works 
equally  well.  It  has  the  new  noiseless  valve 
gear  with  adjustable  stroke  which  has  proven 
to  be  the  best  device  yet  invented  for  operat- 
ing the  valves  of  steam  pumps.  They  are  made 
with  a  view  to  withstanding  the  rough  usage  to 
which  they  are  subjected  and  are  suitable  for 
permanent  use  in  mines.  When  required  the 
water  cylinder  is  made  of  gun  metal  or  bronze 
to  resist  the  action  of  bad  mine  water.  The 
pumps  are  made  in  a  variety  of  5i7.es  and  com* 
hinations.  All  pumps  are  made  under  consec- 
utive numbers  and  alt  parts  are  made  inter- 
changeable and  are  thoroughly  tested  and 
inspected  before  leaving  the  shop.  The  pump 
shown  in  the  illustration  has  steam  cylinder 
14  inches  diameter,  pump  cylinder  8  inches  di- 
ameter, stroke  12  inches,  suction  6  inches,  dis- 
charge 5  inches.  The  firm  would  be  pleased 
to  give  any  iufomialiou  desired  in  regard  to 
these  pumps. 

A.  J.  Paden.  of  Portsmouth,  O.  will  erect  a  $5,- 
000  residence  of  Otway  sandstone  or  freestone. 
The  Braudywine  Granite  Co.,  which  has  been 
using  the  Locke  patent  cableways  for  the  last 
six  or  seven  years  have  just  added  the'.r  fourth, 
probably  the  largest  of  its  kind  in  this  coiintrj'. 
The  engine  is  the  largest  cableway  engine  ever 
made,  being  75  H.  1'.  and  it  has  drums  66"  in 
diameter.  The  cableway  has  a  clear  span  of 
i.aoo".  The  main  cable  is  jii"  and  the  load 
to  be  carried  ten  tons.  This  is  put  in  under 
the  joint  patents  of  M.  W.  Locke  and  T.  S. 
Miller,  the  improvements  of  the  latter  being  in 
the  method  of  supporting  the  hoisting  rope, 
which  is  very  much  simpler  than  the  old  style 
fall  rope  carriers  as  invented  by  Mr.  Locke,  An 
illustration  will  be  shortly  made  of  this  cable- 
way  showing  the  quarries  and  will  be  given  to 
our  readers  at  »n  early  date.  Manufactured  by 
the  Lidgerwood  Manufacturing  Company  of 
New  York. 

George  B.  Eckhardt  of  Toledo,  O..  has  had  a 
good  trade  this  season  in  his  Scientific  Polish- 
ing Whetls.  notwithstanding  the  stagnation  in 
the  granite  business.  Every  one  who  has 
bought  a  wheel  say  it  is  the  best  wheel  they 
e^'er  saw.  Mr.  Eckhardt  wants  every  man  own- 
ing a  polisliing  mill  to  try  u  wheel  and  says  he 
will  take  back  all  wheels  which  do  not  prove 
successful,  Eckhardt  Brothers  have  the  catvV.^»KX 
for   ten  Red  BeaeVv  %TiiU\Vtc.c>\\SLX».\v^  axvS.  c>SL-vN«:*k. 
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marble  caps  for  St.  Patrick's  Church,  Toledo, 
and  have  more  business  altogether  than  any 
former  year.  The  consequence  is  they  will 
enlarge   tlieir  shop  immediately. 

The  Lincoln  Iron  Works  of  Rutland,  Vt.  send 
out  a  neat  folder  of  eight  pages,  with  cover, 
giving  much  inforiualion  respecting  the  stone 
machinery  they  build.  They  build  all  sorts  of 
atone  sawin^^  machinery  ami  luruish  accessor- 
ies, and  planing  machinery  and  rubbing  beds 
are  specialties.  The  little  folder  has  much  in- 
formation inside  its  covers,  but  the  large  illus- 
trated catalogue  they  issue  contains  more  and 
is  sent  free  The  company  is  enjoying  a  good 
trade  and  it  will  pay  you  to  make  inquiries  of 
them  l>efore  purchasing. 

The  well  known  trading  firm  of  Maris  Ma- 
chine Company  of  Philadelphia  have  sold  out 
to,  and  are  succeeded  by  the  firm  of  Maris  & 
Berkley,  The  business  of  making  building 
cranes  of  all  descriptions,  overhead  tramwayst 
Tea]  portable  hoists,  trolleys,  etc.  in  which  the 
original  firm  built  up  an  enviable  reputation, 
will  be  continued  at  the  old  address,  2343-2345 
Callowhill  street,  Philadelphia.  The  success  of 
the  old  firm  will  be  repealed  by  the  new  one, 
and  the  same  good  machinery  will  command 
attention  as  hcreto'bre. 

A  representative  of  StonE  dropped  in  on  Mr. 
Rockwood,  manager  of  Western  department  of 
W.  H.  I'erry  &  Co.,  of  Concord,  N,  H.,  recently 
and  found  evidences  of  prosperity  in  nicely  fit- 
ted offices  and  a  busy  force  of  workers  on  de- 
signs for  rock  faced  monumental  work  in  which 
the  firm  practically  enjoys  a  monopoly. 

If  you  are  interested  in  political  matters 
and  at  the  same  lime,  willing  to  learn  some 
thing  about  the  *'best  barrow  on  earth"  we 
would  advise  not  to  let  a  day  pass  before  writ- 
ing for  the  "Presidential  Hand  Book"  which  is 
a  veritable  encyclopedia  of  matters  political, 
contaiuiug  histories,  principles  and  statistics  of 
all  parties,  enabling  you  to  "floor"  your  oppo- 
nent irrespective  of  what  his  party  predjudices 
may  be.  It  retails  for  ten  cents,  but  one  of 
our  most  interesting  advertisers.  The  Kil- 
bourue  &  Jacobs  Mfg.  Co.,  of  Columbus,  O., 
are  sending  them  free,  interleaving  them  with 
their  advertising,  which  will  prove  as  beneficial 
to  you  as  the  other  information  if  you  but  give 
heed  to  it  when  in  need  of  something  in  their 
line. 

Considerable  discussion  has  beetv  going  on 


among    railroad   men   concerning  the   largest 
single  shipment  of   freight  ever  made.      It  is 
proved  beyond  possibility  of  successful  contra- 
diction that  the  honor  of  making   such   ship- 
ment belongs  to  the  Broderick  &  Bascom  Rope 
Co.  of  St.  Louis.     A  short  time  ago  one  of  the 
above   firm   called  upon   a  prominent   official 
connected  with  the  Wabash  road  and  was  in- 
formed that  the  famous  Jumbo  shipment  of  the 
firm  was  about  to  be  eclipsed  by  the  shipment 
of  a  locomotive,  bound   for  Mexico,   over  the 
Wabash  lines,  the  engine   being  from  70  to  So 
feet  long.     But  that  shipment  doesn't  contro- 
vert the  claims  of  the  company.      Their  claim 
is  that  they  have  made  the  largest  single  ship- 
ment on  one  car  ever  made,  and  they  stand  by 
that   statement  today.     The  cables  and   reels 
weighed  140,000  pounds  and  the  weight  of  the 
car  was  53,000  pounds,  a  total  of  192.000 pounds. 
The  car  had  four  sets  of  trucks  under  it  and  the ' 
wire  cable  was  wound  on  two  reels.     After  ex- 
amining   all    the    statements    of  the   railroad 
officials  and  comparing  them   with   the    claims 
made  by  the  Broderick  &  Bascom  Rope  Co.  it  is 
clear  that  the  latter  company'  still  leads  a^  the 
shipper  of  the  largest  single  load  of  freight  in 
this  or  any  other  country.     It  is  well   to   say, 
too,  that  the  company  is  issuing  a  fine  100-page 
catalogue  which  is  being  sent  to  any  one  upon 
application. 

American  jHoist  &  Derrick  Company  of  SU 
Ivouis,  Minn.,  and  48  South  Canal  St.,  Chicago, 
report  that  they  are  having  a  verj'  busy  year 
and  a  growing  dcnvand  for  their  contractor*' 
and  quarrj-men's  machinerv  in  the  South  andi 
East,  having  recently  shipped  machinery-  to 
Charleston,  S.  C,  Mt.  Airy,  N.  C,  Hagerstown, 
Md.,  Baltimore.  Md.,  Brooklyn,  N.  Y.,  New 
York  City,  Hartford,  Conn.,  North  Adams, 
Mass.,  New  Bedford,  Mass.  and  many  other 
points  in  these  sections.  They  are  at  present 
adding  many  machines  and  two  buildings  tOa 
their  already  large  plant  and  are  at  work  00^ 
their  catalogue  for  1H93,  which  will  contain  new 
machinery  and  will  be  better  llian  any  previous 
issue.  Any  one  interested  in  handling  stone 
cheap  will  do  well  to  ask  for  a  copy  of  their 
catalogue;  it's  a  good  thing. 

From  the  Concord  Axle  Company,  Penacook, 
N.  II.,  comes  the  pleasing  intelligence  that 
"Customers  are  calling  for  goods  faster  th.4U  we 
can  manufacture  them."  This  company  saj-s 
that  there  is  an  ever-growing  demand  for  the 
"genuine  Concord  axle"  their  principal  artical 


But  they  also  say  that  their  stone  polishing 
machine  is  selling  well  to  ever>'bo<iy's  satisfac- 
tion, and,  AS  it  has  interchnngeable  parts  it 
takes  well  with  users,  as  any  part  may  be  ord- 
ered by  number.  They  keep  a  number  of  ma- 
chines always  on  hand  for  prompt  shipment. 

A  note  from  John  W.  Philpott,  sales  agent  of 
the  New  Jersey  Car  Spring  and  Rubber  Com- 
pany of  Cleveland,  ().,  says  that  their  trade  is 
good  und  enjoying  a  steady,  healthy  growth. 
The  company  has  recently  moved  to  larger 
quarters  and  is  now  located  at  15  Michigan 
street.  The  company  manufactures  channel- 
ing machine  springs  which  are  well  liked  by 
users  and  one  firm  in  Indiana  ordered  four  sets 
as  soon  as  the  first  set  was  tried.  The  firm  has 
had  good  results  from  an  announcement  in  the 
weekly  auxiliary  of  Stonk.  One  of  their  ar- 
ticles deserving  special  attention  is  a  special 
steam  hose,  branded  Extra  Para,  made  either 
plain  or  wrapped  with  marJine  or  galvanized 
wire. 

On  a  recent  visit  to  the  sandstone  quarries  of 
northern  Ohio,  a  representative  of  Stone  made 
inquirj'  as  to  where  most  of  the  iron  saw  blades 
came  from.  The  answer  was  invariably  the 
same:  "From  Reeves  Iron  Company,  Canal 
Dover,  Ohio.  Their  blades  are  all  of  the  proper 
len^h  and  straightened  by  machinery."  The 
company  referretl  to  makes  an  announcemcut 
to  readers  of  STmnk  in  the  advertising 
pages  of  this  issue.  In  addition  to  saw  blades 
Ihey  supply  T  rails  for  channelers,  etc.  Also 
manufacture  galvanized  iron  useful  to  stone 
men  for  lining  tanks. 


BOOKS  AND  PERIODICALS. 

The  second  annual  edition  of  "Hendricks 
Architects'  and  Builders*  Guide  and  Contract- 
ors* Director}'  of  America"  has  been  received. 
It  contains  over  i5o,cxxi  names,  addresses  and 
business  classifications  comprising  Ivuilders 
and  contractors  of  material  and  construction  in 
tlie  building  and  kindred  induslries,  with  full 
list  of  manufacturers  of  and  dealers  in  every- 
thing employeii  in  the  manufacture  of  and 
material  and  apparatus  used  in  these  industries 
from  raw  material  to  the  manufactured  aeticle 
and  from  the  producer  to  the  consumer.  It  is 
said  to  contain  the  most  exhaustive  and  only 
accurate  list  of  American  architects.  Published 


at  I5.C0  by  S.  E.  Hendricks  &  Company,    44-46 
Broadway,  New  York  city. 

The  Trenton  Iron  Co.,  Trenton,  N.  J.,  have 
issued  a  book  of  60  pages,  bound  in  cloth  de- 
scriptive of  wire  rope  transportation  in  all  its 
branches,  and  telling  of  the  machines  which 
they  manufaeture.  The  descriptive  text  tells 
of  wire-rope  tramways,  for  transporting  metals, 
stone  or  anything  else  of  that  character,  quarry 
cable  ways,  mine  haulage  plants  and  power 
transmission.  This  book  is  illustrated  with 
numerous  cuts  of  such  machiner}-  put  in  by 
them  and  now  in  successful  operation  in  dif- 
ferents  parts  of  the  country.  Ifanyone  is  think- 
ing of  putting  in  any  of  the  structures  treated 
of  in  this  volume  it  will  pay  him  to  secure  a 
copy. 

Unloading  gravel  trains  by  hand,  when  grad- 
ing for  railroads  has  always  been  an  exceedingly 
slow,  and,  therefore,  costly  process.  In  coun- 
tries like  Russia,  or  China  where  human  labor 
is  cheap,  such  a  system  may  be  permissible, 
but  in  this  country',  where  the  laboring  man  is 
more  and  costs  more  than  a  machine  such  a 
way  of  workiug  savors  too  much  of  lack  of  prog- 
ress. The  receipt  of  a  forty  page,  illustrated 
pamphlet  from  the  I.idgerwood  Manufacturing 
Co.  of  New  York  indicates  that  the  need  has  at 
last  been  met,  and  the  practical  application  of 
the  rapid  unloader  to  the  economical  clearing 
of  loaded  cars  proves  that  the  expense  for  grad- 
ing will  now  be  reduced  materially.  The  pam- 
phlet contains  twelve  full  page,  and  one  double 
page  half-tone  illustrations  from  photographs 
taken  of  a  rapid  unloader  in  use  on  the  Dela- 
ware &  Hudson  Lanal  company's  railroad.  It 
tells,  too,  all  about  the  operation  of  the  ma- 
chine, and  jnust  be  seen  to  be  appreciated. 
The  device  is  certainly  a  labor  savor,  and, 
therefore,  curtails  expenses,  so  that  it  will  pay 
anyone  interested  to  investigate  the  claims  of 
the  coujpany  before  thinking  all  such  work 
must  be  done  by  hand. 

A  rare  fund  of  mechanical  and  decorative 
knowledge,  particularly  to  the  young  artisan,  is 
that'  contained  in  the  Operative  Builder,  a 
comparatively  new  aspirant  for  the  favor  of 
those  interested  in  the  building  trades,  pub- 
lished by  the  ludustrial  Publishing  Co.,  22 
College  Place,  N.  V.  city.  Its  low  price  50  cents 
per  year  should  bring  it  many  subscriptions 
from  readers  of  Stonr. 
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FOR  SALE,     WANTED,  ETC. 


WANTED— A  man  thrt  cun  polish  marble  nnd  cot 
biwes;    wrtu-   sta  iIhk wu(fis.    Sat  ks    i   SeKLY. 

WANTKU— A  ucucral  worUtnaD.  ulsn  u  uiau  that  i"»i> 
poliah  njiirbii' iinil  flit  liu-ett.     AUilrfs**  Lewlatoyrn 
Mtirble  Wiirlis,  Kbwixtowu.Mu. 

FOK  SALIC  — s\iill\ikti  f'lumtu'll''^'  Muc-hiti*'  wilh 
boLlfr.  L* sell  on-"  yur  Will  Ffll^ltli  riicU,  etc., 
oomjjlelf  for  *7(iit.  HoMi'NA  omutk-  Stone  I'o  .  Indi- 
uniipoliM,  IdiI 

FOK  6ALE-r»ne  llilril  Inleron  is  u  g.ioil  pluk.  Ti-nu 
mkible  guarry  In    optrailoD.     Tbrce    milc^  from 
KnoxvUle.     AUilretis    "MAkni.K.  "    Knoxvllb'.    Ti'nn  , 
cure  Dr.  B.  D.  Boswortb.  t'hurcd  *trti"t. 

WANTED— Klne  design*  of  mouumeuUi  uaU  ttintu* 
Aiy  to  make  for  retail  truUv.    K.  A.  CUHTls,  I-l 
Cycloroma  Pluce,  Inrtl»n»iioUs«,  Ind. 

ANTKH.     SUTATlON-A.-i     f»r«rm»n.    t.i     take 

i-hartrt-tif  .•-loix^  I'utlirK  by  an  i-xikt1cl.ci-<1,  sober, 

bonest    man.    Twelve   yearn"  experleuco  In    i|uarryln|i 

uaU  cuttlug.    Can  tui'Dlah  refereoce.    A<lclr«8ttC.  H.  W.. 

caru  of  St<>nk 

WANTKli  Piit-ittnn  as  nmiiajjor  or  forcmnn  tn  cut- 
st«ni?.  ('apiible  of  tiikiog  ctiiirfre  of  whole  or  ikoy 
part  of  the  cut-atoue  busliieKti.  Fifteen  yenr«' exper- 
ience. Corrf-NponOenoe  »oliclted.  Addresa,  Wai.tkr 
ORAvet«os,  3I17',  w.  7th -St.,  Cincinnati. 

WANTED-A  flr.st-cl»H»  fort'Tntiu  to  tttko  charge  of 
sTone-yara,  workin(<  from  3tUo  *>  sandstone  cut- 
tf_>r8.  Must  be  practloal.  energetic  and  experienced 
wlib  plan.<«  and  Hoft  etone.  Pennanent  situation  i^ar- 
anteeil  to  the  rigbt  man.    Address  P.  S.  C.  ■  can*  STt>NE . 

WANTED  Sltuat.ouaHSupeilntiMMlent  or  foreman 
by  a  practical  wan,  competent  to  carry  uii  the 
granite  busini^iiS  In  all  IIh  braucbc!*;  is  a  statue  cut- 
itir,  carver  and  deBlgner.  has  had  jrood  experience  and 
can  tlffure  on  a  1  classes  of  building  nnd  monumental 

work.      Cdofl    nfrri-nrc.-'         .\(Ul|i  MM    ^irrKHlNTKNIlKKT, 

care  ihiM  imix^r. 

FOK  SaLK-C  ity  MonuUicnlHl  Works,  Boulh  Hend 
Ind.  doinp,  a  baniuc^Ji  of  $l.'i.<XW  to  S-V.(XXI  pe.  year. 
A  rare  chance  Kea.son  tor  «eMnj,'  nur  otore.  buMness 
has  Incr  awed  so  tbal  we  have  to  devote  our  whole  time 
to  It.  (inly  two  sbopH.  Popiilatio.4  '.^.IKfi.  from  our 
last  directory,  juat  published.  Address  Johnson  <$; 
SAat.  boutb  ue&d  Ind. 

WANTF:D-A  foremnn  In  marble  and  guiulie  depart- 
ment; u  man  who  tsc<>inpetent  to  take  full  charge 
of  «  monumeiitftl  biuine.'-s  who  !■*  a  ^ood  »a.le!>maD.  and 
who  can  luy  aVi  and  cut  inscdiitlontt  aa  well  as  s^uperlo- 
tenil  the  buclness.  Must  be  «trl<'tly  temperate  and  of 
jf«)d  C'haiucter  Wajfes  will  no',  bo  a  question  to  the 
liKhtmun.  ThiCri.VEii  MAJttir.K  &  Sto.neCo,,  bprinp- 
fleld,  in. 


NORTHERN  GRANITE  CO^ 

HT  CLOUD,  MINN. 

Waltkk  Arnold,  Mngr. 

Red  and  Grav  Granite 

Building,  Bridge,  Motiutnenla],  leaving  Blocks., 
anil  Curbing.     Capacity  30  Cars  Per  D«?.    I 

Steam    Plant. —  — Chicago  Office, 

El.   %Iohnson,  j 

PATTIN,  H.AI.L  &  PATTIN. 

Marietta.    O. 

STEAM    PUMPS   and    BOILERS. 


BBirlcR  GraDs, 


I 


Hoisting  Engines,. 
Stone  Sawing  mactiines.    ^ 


Wholesale  Dealer  in  all  American  Granites, 

Can  furnish  you  promptly  with  hand-made  desigDH  that  in  artistic  workmanship  are  unex- 
celled.    I  employ  two  of  the  best  desiKiters  the  country  aflTords. 

STuiun,  14  CvcLOK.\M.\  Pl.\ck,  Indianapulis,  Ind. 

R.  HANGER'S  SLATE  WORKS 

HVI)i;VII.I.K,  VKIOUtNT. 

Celebrated  Vermont  Builrling  Slate, 

STEPS,     PLATFORMS,    URINALS,    TUBS, 

Cemetery  Work,  Vaults,  Catacombs, 

jm-l.IARUS,  MANTHL  STOCK.        ESTIMATES  CtVt-N  QflCKlA*. 

(xii) 


Slate 


Be[(fonI  Stone  Quarries  Gompanu 


The  Largest  Dealers  in  Oolitic  Limestone  in  the  United  States. 


OFFICERS. 
Chas.  D.  Hauk, 

Prtsident. 

W.  C.  WINSTANDI.KY, 
Secretary  and  Trraiurer. 

S.  B.  VORIS. 
GrHff  al  Managft . 

H.  L.  Thoknton, 

AxtixtcHt  (ifMfral Manag^t-, 


The  Company  actively  operaliag  a  number  of  BuR  and  Blue  Quarries; 
fully  equipped  with  all  modern  mftfhlnery.  CapwJty  prociU-ally  nnlimlled. 
MUU  and  Quarries  nutated  wtlh  electricity  eDBbllnx  Company  to  ruul>otta 
(ttty  ftnd  night.  Any  sized  order  HoUcittid.  In  oddttton  to  tbo  Quarries 
upcrated.  the  Company  ownn  about  1.00(1  ocnM  of  theOneat  Oolltir  Llme- 
^ltoae  land,  and  U  prepan^d  to  leane  Quarr)*  SUan  to  responsible  purtie». 


For  [>ric«s  und  f urih«jr  parlk-ultrs,  addroas 


BEDFORD  STONE  QUARRIES  COMPANY, 

Bedford,    Ind. 


Especially  adapted  for 


a 


x> 


,^^^ 


.1^ 


t.^" 


1^1 


t<^ 


v^* 


^te' 


>i^ 


mSOMETER 


Send  for 
tllustrafe^  Caiahgue"B" 

fni  PUMP  CO..  New  York. 


KING  OF  THE. ROAD-MAKERS. 


FOHSTER'S  PATENT  RDGK  BREflKBR  FOR  RlflCnORfll. 

Fo[  Coarse  and  Fine  Cnistiiii;. 

I'Topt-rly  Cubed.  NoOear  Wheels  lo  Dreak 
I'foduct.io  lo  aio  Tons  per  day.  according  to 
•'.ife.  Ooi's  the  Work  of  Any  oilier  Urrokcr 
with  oiie-lhird  Ihc  power  oiirl  une-hair  the 
<  kX>cns«-  for  keeping  in  repoir.  Motinteti  on 
Iron  TtHclts.  onlv  MaMufaciurcrs.  Conr- 
<i>ondcncc  solicited. 

OVER  660  [XU8R. 

ToUen  S  Bogg  Fonfldrj  Co., 

23  J-  t  &Railrjad-ave.,  Pttsburejlv'' 
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An  interesting  exhibit  is  to  come  from  the 
Black  Hills,  S.  D.,  which  will  display  in  novel 
form  the  minerals  found  in  the  Hills.  The  ex- 
hibit when  arranged  will  be  in  the  form  of  a 
two-story  and  a  half  coltajije.  The  framework 
of  the  structure  is  already  built,  and  is  in  the 
style  of  the  Renaissance,  with  towers  and 
numerous  Rabies.  It  is  impossible  to  decide 
on  all  details,  of  course,  until  all  the  material 
has  been  collected,  but  the  following  plan  will 
be  carried  into  effect  as  near  as  possible:  The 
foundation  will  W  made  of  pure  white  lime- 
stone headed  with  a  layer  of  Buffalo  Gap 
"calico"  stone.  The  first  story  will  be  veneered 
white  pink  quart?:.  Above  that  the  handsome.st 
rock  obtainable  will  be  used — copper,  mica, 
schist,  needle,  spar,  garnet,  etc.  The  lower 
part  of  the  tower  will  be  made  of  rubies  and 
the  under  part  with  some  sparkling  substance. 
The  windows  and  «ihingles  are  to  be  of  mica 
and  the  steps  of  marble.  The  cottage  will  no 
doubt  prove  an  attractive  feature  of  the  state 
exhibit. 

Much  apprehension  has  existed  in  the  minds 
of  many  persons  lest  they  should  not  be  able 
to  procure  single  specimens  of  the  world's  fair 
souvenir  half  dollar,  except  by  paying  exor- 
bitant prices  to  speculators.  The  exposition 
could  not  sell  except  in  quantities  and  the  solu- 
tion of  the  problem  seemed  difficult.  The 
Hon.  Thos.  B.  Bryan  has  solved  it  in  a  highly 
satisfactory  manner.  He  has  deposited  with 
the  treasurer  of  the  exposition  $5,000,  and  the 
same  number  of  half  ilollars,  as  soon  as  minted, 
are  to  be  delivered  to  the  Jenning's  Trust  Com- 
pany. Any  stockholder  of  the  exposition,  on 
exhibition  of  his  stock  certificate  and  payment 
of  the  value,  at  the  rate  of  one  dollar  for  each, 
can  receive  one  or  more  coins.  These  will  be 
delivered  in  the  order  of  the  original  applica- 
tion as  filed.  Applirations  should  be  made  at 
once. 

An  exhibit  of  the  Ice  .\ge  is  being  prepared 
in  Ohio  for  the  exposition  by  Prof.  I.  F.  Wright. 
He  will  collect  boulders  from  different  jiarts  of 
the  state,  and  with  them  fragments  from  the 
original  ledges  in  Canada  from  which  the 
Ohio  boulders  were  brought  by  the  ice;  and 
specimens  of  scratched  stones;  exhibit  a  large 
glacial  map  of  Ohio,  an  outline  map  showing 
the  course  the  boulders  have  been  brought. 


placard  detailing  the  principal  glacial  facts,  etc. 

The  world's  fair  buildings  will  be  dedicated 
on  the  J I  St  of  October  instead  of  the  lith,. 
congress  having  pa&sed  a  bill  to  that  effect. 
October  21  is  the  exact  anniversary  of 
Columbus'  landing,  allowance  being  made  for 
the  correction  in  the  calendar  made  by  Pope 
Gregors-.  The  change  of  date  of  dedication 
was  made  in  the  interest  of  chronological 
accuracy,  and  pIso  to  ol»lige  New  York  City, 
which  will  have  a  Columbian  celebration  on 
October  12, 

Indiana  will  make  a  fine  display  ai  the  world's, 
fair  of  the  results  of  manufacturing  industries^ 
growing  out  of  the  discovery  of  natural  gas. 
Since  Indiana  first  began  to  use  tlie  gas  in  1885. 
it  is  claimed  the  growth  of  manufactures  in  the- 
state  has  been  greater  than  in  any  other  state 
in  the  Tnion. 

Information  has  been  received  that  arrange- 
ments are  being  made  in  Paris  to  ha\-e  the  cel- 
ebrattrd  band  of  the  Republican  Guard  and  the 
Comedie  Krancaise  actors  attend  the  worM's 
fair. 

New  York  will  have  a  large  exhibit  of  interest- 
ing historical  relics  at  the  world's  fair.  Among 
them  will  be  Washington  relics,  autographs 
of  all  the  presidents,  autographs  of  the  signers 
of  the  declaration  of  independence  and  famous 
men  of  the  revolutionary  war;  portraits  ol 
famous  citizens  of  New  York,  including  those- 
of  all  the  governors  ;  model  of  Fulton's  steam- 
boat, and  many  other  relics  dating  back  to  rev- 
olutionary times. 

A  model  of  ocean  currents  is  to  be  exhibited 
at  the  world's  fair  which  will  possess  great  prac- 
tical value.  This  model,  which  is  a  huge  scien- 
tific  tank,  is  made  to  represent  the  surface  of 
the  earth  spread  out  on  an  area  of  about  thirty 
feet  square,  the  ocean  and  seas  being  shown  by 
actxial  water.  Small  streams  of  water  are 
ejecterl  through  pipes  under  the  model  so  that 
the  whole  body  of  water  moves  exactly  as  the 
ocean  currents  move.  The  direction  of  the 
currents  is  shown  distinctly  by  a  white  powder 
on  the  surface  of  the  water.  Near  the  mcKlel 
will  be  placed  a  large  map  giving  the  fullest  de- 
tails of  the  force,  volume  and  direction  of  the 
various  ocean  currents. 


OTWAY  SANDSTONE 


SAWED  STONE, 

Cut  or  Unfinished,  for 

OMiy'AMEMTAL    IVORfC,  BUILDING,   PAV 
ING,  Etc. 


BLOCK  STONE, 


P  AND  i  Cut  or   Rough 

m  M'       BRIDGE  MASONRY,  FOUJ 


.  for 


FOUNDATiONS, 
SAlVfNG,  F.tc. 


W.  R.SMITH  &  SONS,         -         -        OTWAY,  OHIO. 

C.  E,  Holley&  Co.,  Agls.,  Johnston  Bldg.jCincinnati,  0. 


W.  S  JijDts,  I'rcsideiit 


J.  W.  Logan,  Aecrelnrv. 


K.  K.  Sharijc.  tVcii.  M.iiiajifr 


WAVERLY  STONE  CO.,  Waverly,  0. 

Quarrymen  and  Dealers  tn  the  Celebrated 


1  TUT        f  1"^   1"^    T        "V      7        BLUE,  /-^       SAXDANOFRKK 

WAVERLY  ^^  Stone! 

I3ltK:k  niul  Snwcd  Sioilt  k>r  All  i'lirpi^r-ch  l-'urili*hicl  on  short  NMlkt.     Htiivy  I  l.-tifgiii^  u  >>j>t'cinl[y. 

REITZ  &  CO., 

QUARRVMEN  AND  MANUFACTURERS  OF 

Blue  and  Biiff  Freestone, 

BUILDING,  FLAGGING,  CURBING  AND  BRIDGE  STONE, 
General  Office,  Portsmouth^  Ohio. 


CADEN'S  BUENX  VISTN  QUARfllE^. 

KsrABUBHRd  18^1. 


BUENA  VISTI  FREESTONE  WOflKS. 


THE  BUENA  VISTA  FREESTONE  CO., 


IVMoksolf  Dfalfts  in 


BUENA  VISTA,  O.^^offices-^CINCINNATI,  O. 


DECAY  OF  vSTONE. 

Stones  of  uniform  texture  commonly 
decay  by  disintegration  at  the  surface, 
losing  grain  by  grain  in  proportion  to 
time  and  exposure.  But  they  sometimes 
suffer  a  singular  change,  as  if  baked  at 
the  surface.  An  external  enveloping 
crust  is  thus  formed,  as  at  Stonehenge, 
where  the  interior  is  soft  but  the  exterior 
hard.  This  process  appears  to  render 
such    a    stone    durable,  but    if    carried 

rther.  so  as  to  produce  a  new  texture 
?bf  the  surface,  the  external  shell  separates 
from  the  interior  mass,  desquamates  and 
falls  off,  leaving  a  rough,  soft  inner  core. 
This  happens  even  to  molded  surfaces. 
like  those  of  Ijalusters.  Stones  com- 
posed of  parts  uneqnally  mixed  suffer 
unequal  waste  in  different  parts.  Shell, 
corals. concretions  and  crjstallized masses 
thus  appear  prominent  from  earthy  lime- 
stones, and  indicate  the  general  fact  that 
in  proportion  the  force  of  molecular  ag 
gregation  in  the  stone  is  the  resistance 
which  it  offers  to  decay.  Again,  the  cir- 
cumstances under  which  a  stone  is  ex- 
l)osed  in  a  building  influence  its  conser- 
vation. It  is  not  the  amount  but  the 
kind  of  exposure  which  governs  the 
decay.  The  southern  and  western  parts 
of  our  cathedrals  yield,  while  the  northen 
and  eastern  resist.  Prominent  cornices 
often  are  perfect,  while  below  them  the 
moldings  are  reduced  to  .shreds.  The 
drip-moldings  remains  and  is  even 
hardened,  while  the  parts  which  it  was 
destined  to  protect  have  mouldered  away. 
—  The  Architect. 


WHY  THE  SKY  IS  BLUE. 

The  explanation  of  the  blue  of  the 
"vaulted  catropy  aliove  us"  is  not  to  be 
sought  in  the  fact  that  the  air  or  its  con- 
stituent particles  reflect  the  readily  re- 
frangible rays  of  short-waved  length  and 
Jet  the  less   refrangible  long-waved  rays 


through.  The  short  waves  of  Ught — 
the  filue  color — are  much  more  strongly 
reflected  than  the  long-waved  red  ones. 
Lord  Raleigh  has  proven  the  blue  re- 
flected in  the  light  from  the  sky  to  be 
four-fifths  times  stronger  than  the  yellow 
color  and  six-.sevenths  timessirongerthaji 
the  red.  The  violet  is  six-eighths  times 
stronger  than  the  yellow^,  or  about  nine- 
tenths  times  more  intense  than  the  long 
waves  of  red  light.  These  relations  of 
intensity  must,  therefore,  cause  the  re- 
flected light  to  appear  to  be  mostly  blue. 
The  blue  of  the  sky  is  also  connected 
with  the  phenomenon  known  as  the 
polarization  of  hght.  that  color  in  the 
colored  waves  always  being  polarized  in 
the  same  direction,  which  is  quite  inde- 
pendent of  the  nature  of  the  turbid  parti- 
cles of  the  atmosphere.  As  long  as 
preseut  conditions  exist  the  sky  will  be 
of  blue  colors  of  varying  intensity. 


I 


CONn>OSlTlON  OK  SOAPSTONE. 

Talcum,  or  soapstone.  al.so  kuow^  as 
steatite,  is  a  silicate  of  magnesium  con- 
taining generally  iron  and  other  im- 
purities. F.  W.  Clarke  and  E.  A. 
Schneider  have  recently  examined  some 
talcum  with  the  following  results :  The 
samples  with  which  the  experiments 
were  carried  out  from  Hunters  Mill.  Vir- 
ginia, and  when  dried  in  air  gave  the  fol- 
lowing analysis:  Silica,  62.27  P^r  cent.; 
alumina,  0.15  per  cent.;  ferric  oxide.  0.95 
jier  cent.;  magnesia.  30.95  per  cent.; 
ferrous  oxide.  0.S5  per  cent.;  maganous 
oxide,  trace:  water  (lost  at  105"),  0.07 
per  cent ;  loss  on  ignition,  4.84  per  cent.N 
total,  loo.oS  per  cent.;  the.se  figures  agree 
closely  with  the  empirical  formula  H2- 
Mg3  Si.4,  O12. 


"Stonb  both  surprises  and  pleases 
me.  Send  it  to  me  right  along." — P.  F. 
Coleman,  Louisviite,  A'r. 


VERMON 


Branch    Yards,    which    Carry    Large    Stocks  of   Sawed    and  Finished 
Work  for  Immediate  Shipment,  in  the  follow'ing  Cities  : 


(^i^ 


BOSTON  BRANCH, 

No.  8  Thacher  Street, 

John  D>  Allan,  Manager. 


PHILADELPHIA  BRANCH, 
20 1  South  30th  Street, 

Sam'l  Williams,  Manager. 


NEW  YORK  BRANCH, 
55  Hancock  Place, 

C.  T.  Hn.BEKT,  Manager. 


CHICAGO  BRANCH, 

East  End  Michigan  Street, 

H.  D.  PiERCB,   Manager. 


QtiARRiES,  Mills  and  Finishinc  Shops. 


Proctor,  Center  Rutland  and  West  Rutland,  Vermont. 

Main  Office,  Proctor,  Vermont. 


® 


^M^^oTr^'e^-^ 


ST.  LOUIS  BRANCH, 

1115  S.  Seventh  Streets, 

E.  G.  Davis,  Manager. 


CLEVELAND  BRANCH, 
265  Merwin  Street, 
C.  G.  IvKAVKNWORTH,  Manager. 


DETROIT  BRANCH, 

278  Woodbridge  Street, 

P.  G.  HoLDEN,  Manager. 


,  ^ 


SAN  FRANCISCO  BRANCH, 

344  Bran  nan  Street, 

C.  A.  Field,     \  Managers 
M.  J.  Hawley,  f  *ian*8e"- 


:ex- 


L 


Largest  Producers  of  Marble  In  the  World 
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ORIGIN  OF  THE  MATHEMATICAL 
SIGNS. 

The  sign  of  addition  is  derived  from 
Iht  initial  letter  of  the  word  "plus."  In 
niakiiip  the  capital  letter  it  was  made 
more  and  more  carelessly  until  the  top 
part  of  the  "p"  was  finally  placed  near 
the  center ;  hence  the  plus  sig^i  as  we 
know  it  was  gradually  reached. 

The  sign  of  subtraction  wa-s  derived 
from  the  word  "minus."  The  word  was 
first  contracted  in  m.  n.  s,  with  a  hori- 
;tontal  line  above  to  indicate  that  some 
of  the  letters  had  been  left  out.  At  last 
the  letters  were  omitted  altogether,  leav- 
ing only  the  short  line. 

The  multiplication  sign  was  obtained 
by  changing  the  plus  sign  into  the  letter 
X.  This  was  done  because  multiplica- 
tion is  but  a  shorter  form  of  addition. 

Divi.sion  was  formerly  indicated  Vty  plac- 
ing the  dividend  above  a  horizontal  line 
and  the  divisor  below.  In  order  to  save 
space  in  printing,  the  dividend  was  placed 
to  the  left  and  the  divisor  to  the  right. 
After  years  of  "evolution"  the  two  d's 
were  omitted  altogether  and  .simple  dots 
set  in  the  place  of  each.  As  with  the 
others  the  radical  sign  was  derived  from 
the  initial  letter  of  the  word  "radix." 

The  sign  of  equality  was  first  u.sed  in 
the  year  1557,  by  a  sharp  mathematician, 
who  substituted  it  to  avoid  frequently  re- 
peating the  words  "equal  to." 


WHERE  OIL  vSTONES  COME  FROM. 

Washita  oil  stone  rock  is  crystallized 
silica.  The  crystals  are  ver>'  small,  and 
are  formed  in  clusters  with  point  ends 
interlaced,  leaving  numerous  cavities. 
These  minute  crystals  arc  hexagonal  in 
shape,  with  sharji  points,  and  can  be  seen 
under  a  microscope,  when  magnified 
about  100  times.  They  are  harder  than 
steel,  and  that  is  why  whetstones  cut 
from  this  rock  will   wear   away  sharpen 


steel    tools.      Washita    whetstones   are] 
called  oil  .stones  because  oil  nuist  lie  nsedi 
fill  the  cavities  and  float  away  the  steel 
particles  that  are  ciit  off  tlie  tools. 

The  peculiar  geological  formation  I'rom 
which  these  rocks  are  taken  is  not  known 
to  exist  outside  the  state  of  Arkan.sas, 
where  it  occurs  in  many  of  the  mountains  ^ 
of  Saline.  Hot  Springs,  Garland  and 
Montgomery  counties.  These  strata  are 
in  a  vertical  position,  varying  from 
nearly  perpendicular  to  nearly  hori/ontaL 
and  have  been  considerably  broken  by 
upheaval  or  folding  of  the  earth's  crust. 


CONSUMITION  OK  IRON. 

The  consumption  of  iron  ore  in  iSgc 
was  about  1 ,760,000  gross  tons  less  than 
in  1S90,  or  15,740,000  tons,  against  17,- 
500,000  in  1890.  The  decreased  con- 
sumption in  1H91  was  bonie  chiefly  by 
the  production  of  domestic  ore.  The 
imports  of  iron  ore  in  1S91  amounted  to 
912,864  gross  tons,  against  i,2i6,{>30lous. 
in  1890.  The  prices  at  which  iron  ore 
sold  in  1891  were  lower  than  in  1890. 
For  1.S92  they  promise  to  be  lower  for 
some  grades  than  in  1891. 


RAILWAYS  IN  INDIA. 

The  length  of  railway  communications 
open  to  traffic  in  India  in  March  last  was 
16.890  miles,  at  the  same  time  the  length 
under  construction  was  1,684  miles.  The 
corresponding  figures  in  March  last  are 
17,375  and  2,160.  Thus  duringthe  twelve 
months  485  miles  have  been  openefl.and 
an  additional  960  miles  have  been  taken 
in  hand.  The  construction  of  railways  in 
India  was  commenced  in  October,  1H50. 
and  the  date  of  the  first  opening  to  iraflfic 
was  August.  1855.  So.  since  the  com- 
mencement of  operations,  there  has  l>cen 
an  average  addition  to  the  open  mileage 
of  about  420  a  year. 


gl^ 


THE  MALONE  STONE  CO., 


-I'roducers  of- 


iMHKRST,  BLUE  AND  BUFF,  EUC  LIB  BLl  E  ANBPORTAUE  REB 

Rough  and  Sawed  Building  Stone, 

General  Offices— 5  Euclid  Avenue,  CLEVELAND,  O. 


NEW  YORK-Potter  Building. 


CHICAGO-Calumcl  Buildiiis^ 


Red  Roofing  Slate. 

Superior  to  Any  Other  Red  State  ih  the  Market  in 

COLOR  .  AND  •  QUALITY 

Haxe  Fa<ilil>ei/or  fmmediale  Shipment  of  Large  Order*, 


Ti-iEc   ^-i*w>iii»v.F«r>  T^B:r:>  f«oof^itsjo   ^i^i^a^te;. 


Write  for  Price  List,  etc.,  to 


B.  B.Prltctianl,  Baple  Red  Slate  Quarry, mmfllB  BranvillE.N.Y. 


CUT  OUT  AND  RETURN  WITH  YOUR  ORDER. 


D.  H.  RANCK  PUB,  CO.,  Indianapolis,  Ind. 

Gentlemen  :  Please  send  "STONE'*  for  the  period  of 

months,^  beginning  ivith ._«. number,  for  which — =-^ «<«- 

close  %-^ 

Na  me—~- 


Postoffice 


State 

•One  Year,  $2 ;  Six  Months,  $1.25  ;  Single  Copies,  25  cents. 


Remit  by  postal  or  express  money  order,  or  by  bunk  ilr&ft  on  New  York.  Ctaicttiro,  Clnclnnuti  or  St.  LouU. 
CouDirr  ebeclto  rqust  include  ificeatit  for  exchange, 
xvi 


CONTRACT  NEWS. 


Fremont,  O. — The  congregation  of  the  Grace 
Kvangelical  church  wll  erect  a  new  edifice  at 
this  place. 

Klmwood,  Mass.— The  Board  of  School  Trus- 
tees has  had  plans  drawn  for  a  public  school- 
house. 

Council  Bluffs,  Iowa.— H.  II.  Field  invites 
sealed  proposals  for  building  a  new  school - 
himse. 

Chicopee  Falls,  Mass.- 1>.  B.  Briggs  &  Son 
have  been  awarded  the  contract  to  build  a 
$27,000  hotel  for  A.  F,  Wildes. 

HuDlington  Center,  Conn. — Plans  have  been 
completed  for  a  new  Congregational   church. 

LawrencevilJe,  Va. — P.  I.  Boatick  or  L.  H. 
Raney  can  give  detailed  inforniHtion  of  a  bank 
building  to  be  erected  here. 

Belleville,  III. — Plans  and  sketches  will  be  re- 
ceived by  the  County  Clerk  o<  St.  Clair  county, 
111.,  at  his  office  in  the  city  of  Belleville,  up  to 
Saturday,  October  1,  1S92,  at  12  o'clock  noon, 
for  an  addition  to  the  south  side  of  the  court- 
house at  Belleville,  111.  The  cost  of  said  addi- 
tion, when  finished,  not  10  exceed  the  sum  of 
$30,000. 

Kirksville,  Mo. — The  congregation  of  the 
Catholic  Church  will  build  au  edifice  to  have 
all  modern  church  improvements. 

Superior,  Wis.— H.  Hayes  will  build  a  busi- 
ness block  at  an  estimated  cost  of  f  20,000. 

Tpledo,  O.— The  congregation  of  the  Church 
of  Our  Father  will  hftve  plans  drawn  for  a  new 
edifice  at  an  estimated  cost  of  fS^ooo. 

Buffalo,  N.  Y. — Plans  have  been  prepared  for 
anew  edifice  for  the  congregation  of  St  Andrew's 
Church. 

.\lbert  Lea,  Minn.  — I'lans  have  been  com- 
pleted for  a  bank  building  for  II.  D.  lirown. 

Wellesley.  Mass.- -Warren  A.  Rodman,  54 
Devonshire  street,  Boston,  Mass.,  has  com- 
pleted plans  for  a  school-house  at  an  estimated 
cost  of  f^o.ocx).  No  contracts  have  yet  been 
let,  and  bids  for  the  erectio-i  of  the  building 
are  wanted 

Wilkesbarre,  Pa.— Leon  Levy  will  build  six 
residences  after  the  plans  of  Thomas  Podmore. 
The  buildings  will  cost  f  2^,000,  and  will  be  fur- 
ni.shed  with  hot-air  heating  apparatus,  electric 


bells,  stained  glass,  mantels,  grates,  tiling  and] 
all  conveniences. 

Atlanta,  Ga. — H.  L.  Woodruf,  of  Macon,  Ga.,| 
has  completed  plans  for  an  Odd  Fellows'  Or«.-j 
phans'   Home.     No  contracts  have  been  let ; 

yet. 

Birmingham,  Ala. — The  Methodist  Episcopal 
congregation,  of  which  Rev.  Dr.  Morrison  is 
pastor,  will  erect  a  new  edifice  to  have  all  mod- 
em church  improvements. 

Greenfield,  O  — S.  Hannaford  &  Sons,  of 
Cincinnati,  O.,  have  prepared  plans  for  a  store 
and  office  building  for  E.  McClain.  Estimated 
cost,  $15,000. 

Sealed  proposals  will  be  received  at  tlie  office 
of  the  Supervising  Architect.  Washington.  D. 
C,  until  2  o'clock  p.  ni.  on  the  4th  day  of  October. 
1S92,  for  all  the  labor  and  materials  required  for 
the  erection  and  completion,  e.xcepl  plumbing 
and  heating  apparatus,  of  the  extension  to  the 
I'nited  States  court-house,  postoffice,  etc., 
building  at  Dallas,  Texas. 

Mulberry'.  Ind. — The  directors  of  the  Farmers' 
National  Bank  have  had  plans  prepared  for  a 
bptik  building  to  have  all  improvements. 

Middletown,  Conn. — ^Johu  H.  Hulyer  will 
build  a  hotel  at  this  place. 

New  school-houses  will  be  erected  at  Fond  do 
Lac,  Wis.;Newtcv  n.  N.  Y.;  Minneapolis,  Miun., 
and  West  Mahanov,  Pa. 

East  Greenwich,  R.  I. — The  common  council 
has  voted  toapprojiriate  $1,700  for  alterations  to 
1>e  made  to  the  school  building. 

Spartansburgh,  Pa. — N.  R.  Morton  will  build 
a  Vuisiness  block  to  have  all  conveuieuces. 

St.  Louis,  Mo.— A.  E.  Cook.  714  Odd  Fellow*' 
Building,  has  prepared  plans  for  a  $20,000  resi- 
dence for  J.  B.  DesNeyers. 

Muskegon,  Mich. — W.  J.  Johnson,  TempV 
Building,  Chicago,  III.,  has  prepared  plans  tot 
a  residence  to  l>e  built  here  at  an  estimate 
cost  of  $60,000. 

Norwood,  O, — Messrs.  Drach  &  Thomas, 
architects,  Louisville,  have  made  plans  for  a 
residence  for  R.  A,  Basson  ,  cost,  $6,500. 


Wheeling,  W.  Va.— The 
made  plans  for  the  bank  of 
will  be  built  on  Main  street. 


architects    have 
V'hceling,   which 


SULLIVAN 

Ghannelers  and  Gadders ! 


-^if_ 


STEEL  GANG  GHANNELERS,  DtAMOND- POINTED  GHANNELERS.  STEEL 
DRILL  GADDERS,  DIAMOND-POINTED  GADDERS, 

Rock  Drills,  Air  Compressors,  Gang  Saws,  Derricks,  Hoists,  Pumps,  Boilers,  Stan- 
ley Entry  Driving  Machines  for  Coal  Mines,  Mitchell  Automatic  Coal 
Tipple,  General  Prospecting;  and  Mining  Machinery,  and 

Geaeral  Qaarrjing  and  Stone-WorklDg  lactilnery.  Core  Drills  and  Core  Drill  Woit 

Out  Iniprovcd  SCLLIVAN  CHANNKI-KK  is  now  the  -tandnrd  in  the  besl-cquipped  marbtc  qiiarricit  of  \'cr» 
moat,  Sew  Vorlt,  Georgia  ,  Ttuncssct;,  and  elRcwhen-  ]t  has  Ihr  hlghciit  capacity  of  any  channalcr  ever  Itcfure 
put  on  the  market. 

Hut  SPKCIA.!.  TYPES  of  SuUivati  Ch«tineler  for  Sntidstonc,  Oolitic  and  Magiicsian  I.tniestoue,  and  for 
quarries  having  steep  inclined  floorsi.  arc  widely  distributed  iind  well  known. 

TheNEW  Sl'LLIVAN  GADUKK  has  mativ  improved  features,  making^  it  rapid,  ccouomical  and  con%'enicul. 

hULLIVAN  MACHINERY  COMPANY, 

Succcfisor<<  to  luantond  l'rospectii>ff  Coniji.inv 

Main  Office,  15  i  17  N.  Clioton-st.  CHICAGO.       Western  Office.  18tli  i  Market-sts..  DENVER. 

I^iinteru  «}nu-«  hikI  Works,  Ciareuiottt,  N,  H.  >'«w  Vork  IIMU'p,  Ml   llrouilUMy. 
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NEW  ENTERPRISES. 


Chattauooga,  Tenn.— The  stockholders  of 
the  companv  which  recenlly  hought  Ihc  hrowu- 
stonc  mountain,  near  r.raysville,  met  and 
elected  the  following  officers ;  U.  B.  Millas, 
president;  B.  I.,  (louhling,  vice-president;  W. 
1*.  I).  Moross,  secretary  and  treasurer.  It  is  in- 
tended to  at  once  have  considerable  of  the 
atone  quarried  and  placed  in  some  of  the  new 
liuildin]^  in  contemplation  here.  Samples  of 
the  beautiful  stone  will  be  sent  to  the  leading 
architects  of  the  country. 

Newport,  Ry,— Messrs.  John  J.  Legner,  John 
O.  Quaing.  Fred  C.uerHn,  John  Stant,  James 
Baile,  L.  Newhouse  and  Julius  Gross  filed  arti- 
cles of  incorporation  of  the  Standard  Con- 
tracting company  in  the  county  clerk's  office. 
The  general  nature  of  the  business  is  lo  he  the 
construction  of  masonry,  freestone  and  lime- 
stone work.  The  capital  stock  is  f5o,ooo  di- 
vided into  shares  of  $ioo  each. 

Manchester,  Va.— Some  of  the  best  Kranile 
in  Chesterfield— a  county  noted  for  good  granite 
—is  being  quarried  at  the  quarry  recenllv 
opened  on  the  farm  of  Mr.  M.  Stein,  near 
rorest  Hill  Park. 

Dover,  Mass.— The  stone  quarry  in  the  aouth 
part  of  the  town  is  a  valuable  piece  of  property 
and  will  probably  soon  be  developed  as  a  per- 
manent industry  here.  The  quality  of  the 
granite  is  excellent.  The  present  owner  J.  Q. 
A.  Field,  is  an  active,  stirring  man. 

Cisco.  Texas. — A  specimen  of  brown  marble 
was  recenlly  discovered  near  an  old  well  on  the 
ranch  of  M.  B.  Oweu,  near  town,  which  was 
taken  to  the  marble  works  here  and  polisheil. 
It  was  highly  susceptible  of  polish  yet  almost 
as  haril  as  granite,  and  an  exceedingly  fine 
specinian.  Steps  have  been  taketi  to  ascertain 
the  extent  of  the  find  and  if  satisfactory  a 
quarry  wilt  be  opened  at  once. 

Buckstreet,  N.  H. — A  new  enterprise  has  just 
started  in  this  vicinity.  George  P.  Cofran  2d., 
having  erected  a  building  on  the  summit  of 
Catamount  and  opened  a  steam  quarry  at  that 
place.     We  wish  him  success  in  the  enterprise. 

Salt  Lake  City,  Utah, — Articles  of  incorpora- 
tion of  the  Belhesda  Slate  Quarrv  company 
were  filed  with  County  Clerk  AUeti.  The  life 
of  the  corporation  is  for  fifty  years.  The  capital 
bt  jck  is  $100,000  in  20,000  shores  of  $5  each. 

Milwaukee,  Wis.— The  village  of  Tigerton, 
Shawano  county,  is  experiencing  quite  a  boom 


at  present.  A  MilwAukee  company  has  ptir- 
chased  the  granite  quarry  at  tliat  pla^c  and 
will  open  it  on  a  l.'xrge  scale,  employing  300 
men.  The  citizens  of  the  place  ha^'e  promised 
the  company  a  Ixinus  of  ft, coo. 

Windsor,  VL — Work  on  the  granite  qu&rrie«  { 
on  .\scntney  mountain  is  lo  be  cummeticed  at 
once.  The  fixtures  for  a  blacksmith  shop  are 
now  beiugput  in  place.  Thestoneis  of  •  green 
shade  and  of  superior  quality.  Several  Barre 
granite  men  are  interested  in  the  enterprise. 

Bayfield.  Minn. — The  Bayfield  Brownstoue  & 
Development  company,  of  which  R.  D.  Pike  is  I 
general  manager  and  in  which  the  Drmkes,  of] 
St,  Paul,  are  largely  interested,  has  recently 
taken  several  cores  from  a  new  ledge  of  rock 
showing  a  still  finer  quality  of  stone  than  any 
yet  uncovered.  It  is  entirely  free  from  sand 
streaks  and  the  grain  is  even  finer  than  the 
celebrated  island  «|uarries.  Investigation  shows 
that  the  ledge  has  a  depth  ot  forty  feet.  This 
company  has  been  organized  for  the  purpose  of 
dealing  in  and  developing  brownstone  proper- 
ties. 

Concord,  N.  H.— The  stockholders  of  the 
new  granite  company  held  a  meeting.  John  M. 
Mitchell  was  elected  lemporarA-  chairman  and 
Wilfred  Jacques  temporary  secretary.  A  com- 
mittee of  five  consisting  of  L  Moynihan,  W, 
Jacques,  E.  O.  Callahan,  William  A.  Thompson 
and  C.  K.  George  was  appointed  to  draw  up 
articles  which  will  be  submitted  soon.  The 
name  of  the  Merrimack  Valley  Granite  com- 
pany was  chosen. 

Kansas  City,  Mo. — There  is  a  quarry  o<  litho- 
graph stone  near  Plattsburg. 

Gettysburg,  Pa. — Frank  Lightner  is  building 
a  granite  shop. 

Walkins.  N.  Y. — D.  H.  Higgins  has  opened  a 
new  stone  (juarr>'  near  Cole  Point,  a  short  dis- 
tance north  of  the  old  one.  It  is  a  very  exten- 
sive one,  and  samples  of  the  stone  have  been 
sent  to  Rochester  and  Philadelphia  dealers  who 
pronounce  them  sandstone  of  superior  qualilv. 

Lewiston,  Me.— A  granite  quarry  is  being 
opened  near  Richmond  \nllage  on  Lancaster 
ledge  The  supply  of  granite  is  almost  inex- 
haustible, and  l^ing  witliin  a  few  miles  of  the 
railroad  station  there  seems  to  be  every  reason 
lo  hope  that  the  quarry  may  become  an  ini- 
portanl  industry. 
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MACHINERY. 


s<rnd  for  itjj-piife  iH^jcatdluxuc. 


American  Hoist  and  Derricl(  Comi3any, 

(Late  American  Mf 'g  Co.) 
CHICAGO  BRANCH— 48  So.  Canal-st. 


RIMEN  USE  POWDER 


AND  FIND  IT  PA  F5. 

THPIRS  would  use  it,  but  are  afraid  it  will 
damage  the  Rock,     It    won't,  if  you 
know    how.       Hundreds    havi 

learned    that     it    is   the    Safest. 

Speediest,  Moi^t  Ecouom  .^'. 

ical    Way  to  Quarry 
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E  KNOX  ROCK  BLASTING  COIVIPANY, 

PITTSBURGH,  PA. 
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THE   ENGINE   ROOM. 


In  his  most  recent  work  on  the  steam  engine, 
Professor  Thurston  siays  lliat  the  principles 
that  must  govern  the  en>jineer  in  his  attempt 
to  select  the  most  efficient  type  of  engine  are 
as  follows :  (ij  The  greatest  practical  range  of 
commercially  economical  expansive  working  of 
steam.  The  fluid  must  enter  the  cylinder  at 
the  highest  admis.sible  pressure,  and  must  hf 
expanded  down  to  the  miniunitn  econoinicHl 
pressure  at  exhaust.  (2)  The  wastes  of  heat 
must  be  made  a  minimum.  All  loss  of  hcnt  hy 
conduction  and  radiation  from  t!»e  engine  must 
be  prevented,  if  possible,  and  the  usually  much 
more  scious  waste  which  occurs  within  the 
engine,  by  transfer  of  heat  from  the  steam  side 
to  the  exhaust,  by  "cylinder-condensation"  and 
re-evaporation,  without  doing  its  proportion  of 
work,  must  be  checked  as  completely  as  is 
practicalile.  This  latter  condition  as  well  as 
rotnroercial  considerations,  limits  the  degree  of 
expansion  allowable.  It  also  dic.ites  high 
speed  of  engine.  (3)  The  largest  amount  of 
work  must  be  done  by  the  engine  that  it  can 
perform,  with  due  regard  to  the  preceding  con- 
ditions. This  condition  compels  us  to  drive 
the  engine  ipto  the  highest  safe  speed  and  to 
adopt  the  highest  practicable  mean  steam 
pressure. 

A  distinguished  professor  has  been  testing  a 
compound,  three  pounds  of  which  sprinkled  on 
B  toti  of  coal  is  calculated  to  require  55  per 
cent,  less  coal  to  do  certain  work.  He  t«.sted 
it  on  about  100  pounds  of  coal  in  a  small  boiler, 
doing  very  little  work  and  proceeds  to  announce 
the  results :  That  in  one  case  the  coal  was 
saved  by  the  coiiipound,  and  in  another  case 
no  saving  was  apparent.  We  would  guarantee 
to  make  similar  tests  with  wet  and  dry  fviel  and 
get  the  same  results.  A  test  to  he  a  test  should 
be  of  some  length  and  with  a  boiler  working 
under  conditions  favorable  to  getting  the  best 
economy  from  the  coal.  AU  that  the  tests 
proved  was  that  the  professor  has  som«  ver\' 
inefficient  boilers  in  his  testing  department. — 
Bo&lon  Journal  0/  Comtnerce. 

The  owner  of  an  upright  boiler  pointed  out 
to  us,  a  few  days  since,  with  considerable  pride, 
n  Rood  feed-water  heater  he  had  put  in  to  heat 
the  feed  from  the  exhaust  steam.  We  believe 
in  feed-wHter  heaters  and  have  had  practical 
evidence  of  the  saving  they  effect,  so  tiiought 
H  was  a  good  thing  until  the  owner  just  then 
scovcidred    the  water    was    getting    low    and 


turned  on  the  water  throngh  tlie  heater,  unr 
city    pressure.      It    took    about    two    niinute»J 
lo    fill    up    that   Itoiler,   and    we    invited    the} 
owner  to  figure  how  tuuch  heat    he  got  t-ut  oi 
tliat    exhaust    steam   in    two    minutes  ten  or| 
twelve  times  a  day.     The  way  lo  make  a  hcatei 
pay  is  to  use  it  all  the  time,  feeding  the  water  | 
just  fast  enough  to  keep  up  the    water   line. 
Then  the  water  goes  slowly  through  the  heater, 
gets  pretty  hot,  and  the  exhaust  steam  has  con- 
tinually something  to  i^.—Uoston  Journal  0/ 
Commerce. 

According  to  iuvestigations  conducted  by 
Professor  Rogers  in  W'ashinglon  every  pound 
of  coal  contains  a  dynamic  force  equal  to  the 
amount  of  work  a  man  will  do  in  one  day. 
Three  tons  of  coal  represent  the  amount  of 
work  he  could  accomplish  in  twenty  years,  iind 
a  square  mile  of  coal  stratum  only  four  feet 
thick  represents  as  much  work  as  a  million  | 
laborers  could  accomplish  in  twenty  vears. 
Such  calculations  prove  to  us  how  wasteful  are 
existing  systems  of  combustion. 

Many  times  little  occurences  come  up  in  uu 
engineer's  practice  where  some  kiml  of  cement 
which  will  stand  the  heat  and  pressure  of  steAUii 
call  be  useil  to  excellent  advantage.  Perhaps  a 
blowhole  in  a  casting  opens  up  and  a  stream  of 
steam  or  water  escapes.  In  such  a  case  it  would 
be  most  desirable  if  there  were  some  cement 
handy  which  could  be  put  upon  the  defective 
spot  and  would  set  within  a  few  moments  and 
afterwards  rtinain  tiv;ht.  Many  other  circum- 
stances often  come  up  where  a  good  ccmcni 
that  would  set  solid  and  strong  wouUl  be  found , 
most  useful.  To  be  sure,  one  of  the  best  ways 
of  fixing  such  things  when  they  occur  is  to  re- 
place the  defective  by  new  material,  but  as  this 
cannot  always  be  done  without  the  expenditure 
of  more  time  and  trouble  than  is  convenient  to 
give  it  something  that  will  serve  a  goo«l  pur- 
pose instead  Is  desired.  .\  contemporary  gi\-es 
the  following  recipe  for  a  preparation  which, 
we  think,  will  be  found  quite  useful.  Five 
pounds  Paris  white,  five  pounds  yellow  ochre, 
ten  pounds  litharge,  five  pounds  red  lead,  four 
pounds  bl£fcck  oxide  manganese.  The  whole  is 
to  be  well  mijted  and  a  little  asbestos  and  boiled 
oil  added.  This  cement  will  set  hard  in  from 
two  to  five  hours  and  is  not  subject  to  expan- 
sion and  contraction  to  such  an  extent  as  to 
cause  leaiiage  afterwards. — Stittionary  Em- 
gineer. 
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Cameron  Steam  Pumps. 


NO  OUTSIDE  VALVE'GEAH. 

ESPECIALLY  ADAPTED  FOR  QUARRIES. 
The  A.S.CAMERON  STEAM  PUMP  WORKS. 

Foot  of  East  23d-st.,  New  Yor.. 


THE  SDIBNTIFID 


POLISHING  WHEEL. 

I'liU'liU'd  l>i(.  .  ji'.  i>-»u. 
The  only  siircrHsful  sclf-Jcetling  whrrl.  It  poui- 
'ivcly  pills  evfry  K'~Qi<>  '>'^  shot  or  cmcTy  brtween 
Jir  two  points  'under  the  whrcl  by  every  4  turn, 
i»ciicc  it  cuts  the  hardent  griiiiitc  dowit  in  »  sur- 
l»risitijtlv  short  lime.  No  li\f  polisher  will  coo- 
llniir  Using 

I'he  old-style  wheel.    Send  your  orders   nl  once   lo 

CEO.  B.  ECKHARDT, 

909  E,  Bancrofi-sL,  Toledo,  0. 


WATERPROOF 

GRAPHITE  GREASE 

FOR  WIRE  ROPES-  GEARS-  ETC- 

An  untHjiiuli-'d  lubrlcuni  wbk-h  will  not  w;t.sh  nfT.     It  inay  piiy  yon  Ui  MrmI  rorcitvulan. 
JOS.  DIXON  CRUCIBLE  CO..  JERSEY  CITV.  N.  J. 


There's  a  Blank 


Subscription  Order 
waitmg  for  yuu  on  i>agc  i6. 

Better  Send  It  On 
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To  incTca«e  the  pre»enl  uM^fiilnrsH  nf  St«i?ik  wc  append h  clnasifird  list  of  Stone,  nranitp  and  Marble  prrxincer*. 
Tliifl  Jircflory .  wlien  complete,  will  )>c  a  splendid  reference  8:uide  for  the  ui>e  ofarchitects  and  contraclurs. 
The  annual  subwriptJon  for  Stunk  i$j  secures  the  frre  use  a/ one  tifte  durittjf  an  enlit-e  ytnr.  The  insertion 
ofa  prodiicer'N  name  herein  should  not  be  dig^uified  by  the  term  "advertisement— although  it  i«  obvious  that 
sMklc*  iiiiml  rei-iilt  front  the  appearnnct-  of  your  natue  in  a  list  circulated  as  thiA  will  he.  A  well-displayed 
advtrtihrmctit  in  Stunk  will  uol  uiily  »cr>-e  voiir  purpose  better  than  any  other  mennn  you  may  adopt  for  keeping 
All  nnnoHnccnu-ntrtfyoitt  pr<Hitict.s  before  purcha»eris.  but  the  Bulletin  service  given  in  connection  therewith 
will  tw  found  apleudid  value  for  the  amount  invested.  Our  Weekly  Bulletin  furnishes  atlvei-tiitrt  wilh  intelli 
gfHcr  yeraniine  all  projected  work — railroad,  public  and  prival* — and  is  mailed  regularly  every  Wedmttday 
from  the  office  of  Stonb.     Write  far  ratet.  , 


LIMESTONE. 

C.  H.Cftrtl,  atlUwutir   Minn 

Salvm  ^tonc  und  Lime  Co.,  Lioulxville,  Ky..  <oolittc.l 
Puulpy  ti,  Whitley.  Ronionn,  Ind..  tooUtlci 
HodfUKchat* -Bedford     Stone     Co.,     1140      Rookery. 

Chteapo. 
m>f('reflt  Stone  Co..  Hloomlngton,  Ind.,  (oolitic,  i 
Till"  Hrtoster  Sloni"  Co..  Ht-dford,  Ind.,    ibufl  and  hlin; 

oolUlf.i 
H»<i'rl<»nK  Stont'Co.    Ui-drnnl.  Ind..  (nolltlc.t 
*nuvUl  KoiHl.  lU)  iMiumrxT  Commerce,  Chicu>{o,  Jiurr 

und  hltte.i 
•The  Kvdrnrd  Stone  Quarries  Co..  BtMUurd,  Ind.,  (bud 

und  blue,  i 
ChlfUKo  iind    itcdford   Stoni-  Co.,    Budford,    Ind.,  ihulT 

Hntl  blu«.'.  I 
NuiMTvlUc  Stone  Co..  Nnpi-rvill*'.  111. 
•Pi-rry,  Miiihc-wj.  &  Uu.^klrk.  Ui-iUord.  hul.,  loolllk-.t 
St«»m'tt  &  flrndix.  lUH  Chum  I n<r  of  Commerce.  Chicugo. 
Meraniec  HtKhlandn  ivi .  Tm  N.  '.^t  nt..  St.  Louis.  Ho. 

SANDSTONE. 

ClcTi'lnnd  Stiinc  Co..  Clevf  uud,  O. 

Tlir  Ohio  Sli.ni-  Co.,  'JM  Supi-rlor  «it.ri'«'f.  Clrvi-lund,  (J 

•ThP  Vinifton  StotR*  Co..  Urafiou,  i  blue  and  butt. » 

■W.  K.  Smith  ii  Son,  tUwuy.O. 

•^\ny   Malono  Stone   Co..  Clevt'lund,  Now   York   and 

Chiragii. 
(.Iruftuuguurry  C-o.-i^rnflon.  III.,  und  St,  Loulo,  Mo. 
•Uni-nu  Vihtu  Frevstont?  Co..  Bufnu  VlKtn.  Ohio. 
•R«!ltz  k.  Co,.  Portsmotith,  •  >hio.  <bulT.  bliif  und  brown. 
The  Pot^diim  Kcd  SjindrttoiH?  Co..  Potsdam,  N,  Y. 
Tbo  Kish  Stone  Co..  Coliimbu«,  ( >. 
R.  R.  Peeblort  4  Co.,  Healcy,  \\ 
.luhn  Hiiwle.  576  S,  Mo  ggtiBt.,  Chlctt*!o.  III. 
The  Wels  .Stone  Co.,  Tolodo,  O, 
Walkers  Mills  Qunrry  Co..  Walker's  « ills.  Pti. 
PcrcHt  City  Stone  Go  ,  Clevelund,  O. 
W.  H.  Culnc.  Nt^wbnrRh,  O 
TheConHtiiutioD  Siout-  Co.,  Constitution,  O. 
The  Pl.vmouth  Stone  Co..  Plymouth.  O. 

GRANITE. 

The  tJcHirviiiu  yulney  (JraiiUti  Co..  Exchange  Building, 

Maeon,  Uu. 
Booth  Rro»i,  St.  Hurrlcant.^  Isle  Qranito  Co.,  OD  Bank  st.. 

New  York  City, 
liiibcrls  Bros..  Penryn.  Cal..  blue  and  black  (rrunlte. 
John  lii>aitle.  Leeti'M  Island.  Conn.,  red  i-Tiiiiite, 
♦Soutlurrn  Cjranilt'Co.,  Atlntila,  Gu.,  und  Ciuciauatl.  O. 
•Troy  tirunllc  Co,  Woreentt^r,  MaitK. 
«Chii!».  C>umenti<  &  Co.,  Boston  and  Chicago,  Scotch  and 

Swede. 
'Davidson  &  Sons,  Cbloa^fo  and  New  York  City. 


Bud^r  Bros..  Went  Quincy,  Masa 

•R.  C.  Btjwtjrp  Granite  Co..  Monlpoller,  Vt.,   Ab«nleea 

Seotland. 
'>i.  «.  Mott  A  C5o.,  Jollet,  III.,  rod  and  pray. 
*Now  York  Granite  Co..  fl7  W.  23rd  nt..  New  York  City. 
Holf:<  Bros. ,  St.  Cloud.  Minn.,  red  and  gray. 
The  Plymouth  i;ratille  Co.,  Reynolda'  Bridge.  C?o  n. 
The  New  England  O  anlte  Works.  Concord.  N.  H. 
Maine  Red  Granite  Co.,  Red  Reach,  Me. 
Thf  Mlll»l<iue  GranlteCo  .  Nianl'c.  Cono. 
KolHom  Gr  .nlte  Co..  .'£3(1 8an8ome-f<t . .  San  Franel  in>. 
Mount  Airy  'iranite  (7o.,  Grccn^iboro.  N.  C 
BROWNSTONE. 

Hodensehutv.  Bedford  Stone  Co..  11*)  Rookery.  Chte*gi>. 

ThcShuUr  &  Hall  yuurryt'o,,  Portland,  Conn  (brown- 
Htone.  I 

.New  KnKliiud  Brownslooe  Co.. Cromwell,  Conn. ,  ( brown 
frct'Hione. 

B.  lletiHt  &  Co..  New  Alhuny,  Ind..  i  Kyann bmwntitonei ) 

The  Detroit  A  Hocking  Vallwy  U.  and  B,  Co.,  DotroU, 
Mich. 

''The  Virginia  BrownstonuCii.,  £11  Hulberl  blovk,  Cin- 
cinnati Ohio. 

•Vernon  Browntttone  Co..  flfl  W»Hhlngtorj-,*t.,  Chica^^. 

Jiuluth  BrowDHtone  Co.,  Uuluih,  Minn, 

Iron  Rlv  r  Brown.itono  Co.,  Ouluth.  Minn 

The  Hralnerd  Quarry  Co.,  Portland.  Conn. 

Klllbuek  Brownstone  Co..  Killbuek.  O. 

Carolina  BrownstoneCo..  I^leigb.  N.  C. 

SLATE. 

•R.  B.  PrllchanJ.  Middle  t;ranvllle.  N.  V..(rc<l  nx>nn«.) 
Scotch   Hill    Slate  Works,  Ftvlr  Haven.  Vt..   iparpl« 

»tock,  I 
■W,  H,  Hngbtss,  Granville.  X.  Y..  (ro<iting.i 

MARBLE. 

The  Colorado  Marble  and  Mining  Co..  Denver,  CoJo, 
The  Georgia  Marble  Co..  Tate.  Plckeae,  county,  Ga. 
V.  P.  Butrley  &Co..  Iftth-Hl.,  Viaduct,  Chicago 
•D.  H.  Dickinson.  ftSH-oBU  N.  WatcT-at.,  Chlcagn. 
'■Vermonl  Marc>le  Co.,  Proctor.   Vt.  (Porbranchea  see 

iMiV,  I 

•Davidson  &.  !Sou8  ^Inc.i.  Chicago  Watertowa.  N.  Y., 

NY.  City. 
•R  C,  Bowers  Granite  Co..  MontpelSer,  Vt.,  iltallan  i 
•True  Blue    Marble  Co.,  West    Rutland.  Vt..    innret 

gntdes .  > 
T.  M    Bnidy  &  Co. ,  Canton.  GeOrglu 
loyo  Marble  Co.,  1,17 MontgomoryKl., San  Fraoclfeco. Cal. 
The  Southern  MhrbleCo..  Marble  Hill,  <ia. 
MarbJc  Hill  Quarry  Co.,  8117  Penn  Bldg  ,  Pill;iburvh.  i'a. 
Heuver  Dam  Marble  Co..  TiMCouKiitutlon-At.,  Baltimore. 
LcGrand  Quarry  {'o.,  Marsballtown.  Iowa. 
The  Beaver  Dum  MarbUi  Co  ,  Baltimore,  Md. 
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TAe  Leading  Exponfnt  of  Advanced  Architectural  Practice, 


Professor  C.  Francis  Osborne,  Cornkll  University.  Editor. 


Its  Ediu-uilonal  una  Tecbolcnl  Artlolpv  »re  of  tbe  prestewt  value  to  &li  srvbllectH.  iw  it  ocouptes  ii  i))<.tlii<^'t>ivc  llnlil 
Id  Arcbltcclural  Literature.    To  the  student  U  la  Invaluable . 


sampIvE:  oorv,  with  our  new  spkcification  blank.  rKKK, 


D.  MASON  &  CO.,  390  South  Clinton  Street,  Syracuse.  N.  Y. 


THE  •  WESTERN  •  ARCHITECT 

AND 

BUILDING  •  NEWS 

Published  Monthly  at  Denver,  Colo. 

BV  J.  B.  DORMAN. 

WITH  PHOTO-GRAVVRE  SUPPLEMENTS, 
$3.00  ft  Year.     Satnple  Copies  Free. 


TEST  YOUR  STONE 

H  will  make  Qualitative  or  Quan- 
titative  Analyses  of  Stone   or 
Minerals,  Guaranteed  by  the  very 
highest  Geologtcal  and  Chetmcal 
Authority  in  the  United  States. 

Specimens  and   correspondence 
solicited. 


T/ie  D.  H.  Ranck  Pub.  Co.,  Publishers  of  ''Stone!' 


PRICES  OUKIIENT. 


aOTLANDMAMLS— 


GRANITE. 
iRutUuil  UtiinlU*  Co..  Kuiliwd,  VL) 
No.  t  Bottom  il<i»eM—  I'rr  nitnrjout. 

(All  in  rlxr  unci  iiixlcr.  ► 
SqUftre.  .  .5.0    hA    0.0    fl.rt    7.0    7.fl    H.O    fl.«    9.0    9A    10 
I  .«i      tW  I.OIJ  1.10  l.aj  t..1ll  X.«i  I.W  1.70  I.WiS.OU 
JVo.  1  SrcoiiU  fiiinti,  /'linl/ln  nuit  t.'iifm — /Vr  cthir  foot. 

<o   -til    ,^.t»   .-i.fl   «v.o   on   7.0   7.n   h.o   sn   d.o   ».7    i(i 
1.30  I. aft  i.ao  i,«i  1.M)  I  ft)  I  7r.  i.w*  a.io  ■.'.«•  ?,w  s.tti  3.00 

/^o,  ;  IH*»—Ptr  riMr'  foot. 

Hi     «f)     K     H\     gr>     iim     no  rj)    IJU     1«>    ISO    IW 

!.]»  1.35  IJ»  1.40    I  ?l»     1.00    I.7U  l.M)  I.U5   S.U)  VJBV  8.40 
A'o.  J  Hpirtt-P^r  lyut/lcfoot. 

Ht  to     t»      U       in      1M      «l      t£]  !M      9A      itK      »l      3SI 

.Sqi.rt  i.»  110  an   n2   9,«  art  V.8  iLio  S-o  .iij  a4 

•l.-JO  1.25   I..^^  1  If.  IW  1.<V.    l.W    1.00   9.10  8.30  3.150  S. 70 
Ko.  1  Criiutirn  Co/jUig  -P^r  cvbif/oot. 
10       IS       14       1H       IH       -ju    reel  long  »nd  iiuder. 
»1^1    LSft    l.:«     l.W     I  «.■>     LSI 
A'o.  1  Murker*— Prr  *np«rfltuit  foot. 

»  laoheu  In  thlrkness  and  under.) 

4       6       ft.      Ill     HUitcrHclul  feet  and  under. 
t  .no  .00  .Tb     mo 
No,  t  Potl»~Pfr(iH*oifoot. 

(!S  feet  loBK  ftod  under.  I 
B        0       to       I!)        incbe^  square  and  under. 
I  .«!       ,«)       ,7V         .Ml 

tn  (trdrrlng  Ml«t«  ftir  whiit purpose  you  want  the  stoek, 
aud  wf  will  select  that  liest  8ult<-d  for  your  pnrpuae. 

Where  prU-e  1h  mnde  p<.'r  cubic  foot,  no  stone  will  bu 
computed  les.s  than  one  fool  In  thlckneH.>«. 

Sarcophagus  ba^ett  and  caps  to  be  reckoned  at  muiuc 
price  as  nquore  bttscR,  having  the  Mume  number  of  cubic 
feel,  and  of  the  some  IhlckneaH. 

For  roi'kfaoe  bases  and  caps  odd  10  per  cent. 

For  roekface  dloH— S  sides  rookface,  add  lo  per  cent: 
.3  sides,  15  per  cent. ;  i  8lde.«t.  *J0  per  cent. ;  .">  sides.  .TO  per 
cent. 

\H  claims  for  ullDwame  or  ImperrectlonH  must  be 
made  within  I5dityri  from  rei.'elpt  of  slock,  and  no  charge 
for  work  <m  dcfiH-tivi-  ^tone  will  be  allowed. 

A  (llscouiii  of  r>  per  cent,  will  Ik'  giveu  on  full  curhiurt 
lo1«  or  more  lii  one  oRler;  ulno  HnmediMcouut  when  jiart 
of  the  carload  order  i.t  for  True  Bl\ic  marble  or  any 
oUier  marble  produced  in  this  vicinity. 

LIMESTONE. 
DARK  HOLLOW  tHiLITIC  LIMESTONE— 

(B^'dford  8t*um  Sum*'  Workn.  B^df<(rd.  Ind.) 

KftndoDi  Dilll  block'',  buff,..,,. asc  per  cubic  It, 

l>liu«uiloa    "  *•     ...„ 30c  " 

Bandom        "  blao 3&o  " 

DlmeiiHlon     '•  "    , 4<k)  " 

Sawed  ilabi,  liiifT,  A  In.  thick  nnd  np 4Ao  " 

'*        blue,  4  In  "  60c  •• 

Sawod  tiUt.cap>.eic.,t  aide*  faw«d,  bnfl  65o  " 

"  "  "  "      bluti  B5o  " 

Slab*  broken  to  •!««,  60  extra  per  cobio  foot. 
Pricea  net,  30  daya. 

MARBLE. 
(Vermont  Marblo  Co.,  Proctor,  Vt.) 
SUTHKBLAUD  FALLS  UABBLE— 


Monming  velni. 

No.  1 

Average  

No  2  

Beet  No.  3  

No.  3 


8ap«rft«iaL 


CO   OS 


90I 


1  3ft 


861  2H 


I  sols  60 
1  TOftW 
I  304  00 


a  00 
2  &0 
2  00 


No. !{  Baae  Strip*  4&d  PoaU,  per  cnbic  ft |l  QU 

Inferior  No.  3,  Poat*  and  Stripa,  per  cubic  root.,.,  1  Itfi 

Inf^riorNo.  »  Bjttom  BaMia , 1  15 

Footatonea,  6  lo  8  inchea  vide,  'l  iuchea  thick  ......       tO 

FootatODM,  aawed  beiul*,  t-acb ..       22 

Foot*tone*,  ■awedhttadi,  mud  rub,    bex,  each 28 

Hearth*.  I  Inch,  tawed  edgK*.  periop.fl 90 

Marker*  10  to  14  in.  long,  4  Iuchea  thick  each 6u 

do     1(1  to  14   "      "     a      •■         "        '•  36 

do      16to  IH  ••     "      4      '•         •*         "    100 

do      16  to  18  "       '•    3        "         "         ••  76 


vm 


iiap«rfl«lar 


5   J?  » 


••       M       ^       Of 


BUtaary W  X  16 

No.  1 

Average  .„ 

No. -2  and  Light  But.  Hal ;i»| 

Rutland  Italian 

Uottled  Smith 

Beet  No.  .l „.. 

No.  3 „..,. 

Extra  dark  and  mottled  blii«|4» 

Dark  bine  „ r.,.m 

Light  bine faol 


a\i 


1  4w: 


1  40!2  10 

1  IM  70 

861  e& 


2  Mttt  00 
I  70l6  fO 


MOUNTAIN  DAEE  MARBLft- 


(j&il  Ulil  Slli4  70 

no  90  I  Xl|4  3& 

4«  67     VCkOO 

40^  00     Wis  10 

an  45    «ot2» 

M  sol  a04U 

iq  Tfti  ooui  so 

SB  46     am  Ml 


IWl 


No  l_... 
Average.. 
No  2.... 
No.  3 


Sap«rA«Ial. 


iCu. 


*     i 


ar    -2    5 


TOt  oni 


lolbrior  No.  3.  Bottom  Baae*,  per  on.  ft.. |l  75 

Inferior  No  3,  Strip*  and  Poet*,  per  ca.  ft. _..  I  76 

Marker*,  10  to  M  Incba*  long,  i  Inch**  thick,  each  ^ 
do  lOtoli  "  "  4  "  ••  "  ....  Ml 
do  10  to  18  "  "  S  •■  •'  •'  ....  75 
do        Ifi  to  18      "         "4         '•         "*         '•    ....  100 

DRN  LIST-Iu  Bulland,  Sutherland  FalU,  MonnUla 
Dark  and  Italian. 


It 

»:•* 

" 

e  " 

i3 

J3 

k 

1 

"o.  =  j< 
•<  .5  5 

^  a  «« 

£  0 

E 

t 

«   8    - 

a     »  M 

e«  -o  " 

»z5 

i  1 

B 
■ 

P 
4 

3^  i 

M  (B  S 

0  bS  c 

7 

2A0 

260 

2  40 

8.10 

2ia 

H 

A 

vno 

390 

300 

260 

S«n 

U 

6 

6«JU 

290 

280 

2  70 

280 

10 

6 

8.0 

8  10 

.100 

290 

2» 

10 

II 

8(90 

840 

»20 

8  10 

800 

W 

0 

41U 

800 

8  70 

860 

8«» 

ta 

e 

480 

410 

890 

870 

SBO 

14 

4 

460 

4:tu 

400 

S80 

880 

l;i 

7 

490 

4flO 

430 

tio 

890 

t.<3 

7 

BIO 

480 

460 

480 

4  10 

14 

7 

640 

bOO 

470 

4  4U 

420 

!.=> 

7 

6eo 

520 

490 

400 

440 

Irt 

7 

6ao 

6  40 

6  10 

480 

400 

14 

8 

670 

6  20 

5  811 

6  40 

6  20 

15 

ft 

700 

«40 

6  00 

bM 

&ao 

Ifl 

8 

TJH 

660 

030 

670 

540 

IS 

f 

760 

7  0(1 

«oO 

400 

500 

I« 

fl 

lao 

7«0 

700 

630 

•  10 

IT 

» 

STu 

700 

720 

070 

420 

IS 

a 

900 

S20 

780 

7011 

•  50 

III 

9 

910 

800 

8  10 

740 

490 

aw 

10 

10  Wi 

940 

8T0 

800 

7  40 

a) 

jti 

1140 

10  SO 

B40 

800 

-•0 

SSJ 

1(1 

IViiU 

11  JO 

10  00 

910 

B.'W 

»4 

10 

laixi 

1170 

10  00 

900 

880 

an 

11 

13  70 

12  40 

1130 

10  80 

VfaO 

sa 

11 

14  5X1 

19  10 

1190 

10  Oil 

10  00 

»-i 

11 

15  4(1 

13  80 

IthO 

1180 

10  40 

uo 

12 

16  Wl 

14  80 

13  00 

1180 

10 'JO 

ifi 

12 

lfl»i 

16  10 

13  40 

l«au 

1180 

04 

11 

17»(i 

l.SUO 

14  80 

12  90 

11  811 

W 

12 

18  7(1 

1(S70 

16  00 

U40 

12  20 

»4iia 

m  70 

17  60 

15  00 

14  00 

12  70 

»1'13 

ao2«i 

18  00 

IRIO 

14  60 

13  2D 

'jnin 

ai  60 

10  10 

17  00 

IB  20 

13  80 

sMlia 

22  81) 

80  20 

iJtOO 

l«to 

14  011 

« 

13 

24  00 

ssoci 

19  80 

17  90 

10  40 

as 

IS 

28  00 

V>Vi 

2140 

9020 

11(611 

HO 

U 

«»60 

26  6M 

28  70 

21  311 

19  60 
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flMtrtba,  1  In.,  (awml  nlKcm,  per  atlp.  foot i    '>* 

No.  3  B«w>  #lrit>*  aud  |iiik(»,  onbic  loot „  .,.^...  1  60 

lufi-rlor  No.  d  poHlD  kod  itripa       "       „.„ 1  26 

"      No.  3  boUntn  Wmm  "       ».,..«.„...-..^  1  SB 

"      bla«  poaU,  Htiipa  and  bottom  bMea 1  76 

liftrkon  10  to  14  Iook,  4  InchM  thick,  akch 75 

"       10  to  14  loDK,  S  Inchva  thick,  each 60 

Footatonm,  ft  lii  S  id.,  <'acb .~„,„,.„ ^..      W 

••  aawMl  b<^i,  each „ „..      29 

"  "         uod  rub  add  bos IS 

8PKCIALB— 

Dltnlnlabed  DIat,    extr* paf  cubic  fi>ot SOo 

Strlpa  ordered  7  fl.  long  and  oTer,  ex.    "  foot 60 

Sawing  edgea  aUbt,  I  Inch  thick  par  laperflcla)  It.  03 
"  ..        ••      2        "  ••  "  06 

3        "  •«  "  on 

"      4        •■  "  "  10 

Charge*    tor    nwlDg  etidt  of  ttabt    the  aatse  m  for 

■awl UK  <!dgea. 
Rotland    U»d«toD<Hi,   ordrred  with  jiawed  edfaa,  will 
be  rbargt'd  extra  aJ  aboTS. 
SAND  BOBBING— 

Monnment*!   Stock per  cable  foot. 3Ac 

8laba,    V,  3  aad    4  Inch,    rabbed  aldea,    per  aurfaoe 

foot 05 

Slaba    ordercKl    rubbed     edgea,    eitr*    par     2     loch 

■nperflcUl  foot...... ». „,, 05 

Uearlha per  lorfkioe  foot  rubbed Oft 

BBAN0HX8— 
Boaton  Marble  Co.,  8  Tbacber-at. 
Pblladrlphta  Marble  Go.,  201  Sonth  SOIh^t. 
Vermont  Marble  Co.,  966  Merwiu-at.  (OleTa.  Br.) 
Vcrnioat  Marble  Lk>.,  278  Woodbridfe-«t.Wea(.  {I>et. Br.) 
Vcruiout  Marble  Co.,  X.  Kod  MIob.-at.  (OhlCMgo  Br.) 
Vermont  Marble   Co..  I  IIS  So.  7th-st  .  (St.    Lottie   Br.) 
Vt.  M.  Co.    244  Brannan  rti    (Man  Franclacn  BraQob> 
Vermont  Marble  Co.,  aiHunoock  PI.  (N.  Y.  Br.) 
BLDK  HABBLK— 

[True  Blar  Uarbia  Co.,  W«at  KntUod,  Tl.] 


Sap«rflid^  tu. 


^^ 


^X 


Dark  Veined  Bio* „ 20  23 

Dark  Muttted  Bloe 30  35 

Ea.  Dk.  Vrio^d  Blue.. -MK 

K(.  Dk.  mottled  Blaa. 40:46 


4066  56 


45 


70  70. 


i3g 

6  50 
a  60 
4  GO 


Dark  blue  poeta.per  cubic  foot. .,.„.. .fl  60 

Dark  blue  bottom  bH«a. per  cubic  foot _  1  66 

Botl^Tid  tDfehor  No.  S  b<ptl«m  baeee  per  cubic  foot ..  1  26 
Dftrk  bine  markera,  O.IO  to  1.1  long,%ia.  thick  each..  50 
D«rk  blnn  marker*,  0.10  to  l/i  long,  t  In.  thick,  e«ch  76 
Dark  bine  foot  6toTiea,5  to  S  lo  wide,  aaaoriad  atiea encb  15 
D*rk  bine  foot  ftoaea,  aame  iIm*, aawed  h«*d«,aMb.    22 

Dinilnltbed  diea,  extr»...._ cubic  foot. _    60 

8aDd  robbing par  cable  foot.    86 

Boiiug.. "      "     as 

QUARRY  SUPPLIES 
PATENT  CHILI.KR  IRON  GI.OBUMS.— 

(B.  C..A  B.  A.  Tilgbman.  Pbiladal^hU,  Pa  ) 
Ontll    Inrllier  notice,  oqr   Patent  Cbiiied    Iron   Shot 
will  be  uniipUed  f.  o.  b.  cure  »t  boitl   In  Philadelphia    lu 
liiU-lb.  liiiUK  at  the  fnltifWinK  rate*  per  pound  : 


No,(  H-IOi 4S 

(10-181 4S 

IS 


(IK- 14 1. 


Nn,  {30-401 „  S>i 

(40-BO) 8H 

40  M 3S 

Il4-?i! ^!■4        "  (Ml-flO) „ 3V4 

••  Vja-Mt)    4^  I      •■   ifH) _  3V4 

Finer  pradmi  tapplled  tu  order  at  apeelat  rate*. 
Wue,.  lo  ordered,  b«ga    will  be   boxetl    for   increaaed 
aecariiy.  ai  'in  eta.  each  extra;  lo  which  caie  we  will  lu- 
anre  xaf"  deliver;  uf  aame. 

Ualf  and  Qiiaiter  Baga  aent  onljr  hy  evpreaM. 
All  iraimj>urtalion  at  coet  and  rlHk  of  coiiilgnav. 
Term*:— Gaah. 

IM««onot  OD  Spot  Caab  Urden  of  6  baga ....S  par  oant. 

••  "        10    "     5 

"       ao    ••    T       " 

CBUallCD  9TKI5L— 

(PItUburKb  Ornabed  Steal  Co,   Limited.) 
New  Prlcf  Llat,  Oct.  1,  lS91 
Crnabed  Aieel— 

SiSM  N<w.— 12.  14,  11,  It,  20,  80,  44,  SO,  SO,  70. 
Steel  Ruiery- 
aiuw  N<Mi  — IKi,  70,  <W*.  IM).  F..  F,  F,,  V.  F   Etira, 
OHgluul  parkagea  l<iCI-}Hiaiiil  bagi. 


^ 


QiiantltlHs  lesi  than  100  pound* «....<>,. ....10c  net 

7J0        ■•     _ > m  •' 

Parti  »•  orderi&g  at  one  timaa 
TXi  Iba  *ra  charged  96ft,  thli  la  Tlhi  off  on  r«galMr  prioa. 

\,rm        "  :■«),    ••      anAi        •< 

8,860  '•  V40,     •'        40' 

6.700  "  400,    ■•        42K 

16.400  •'  1,000.     "        64 

AboTO  prlcea  refer  to  order*  fur  one  ahkpment. 
Term*  net  caab  I.  o.  b. 

WIBE  BOPI— 

(A.  Leaohen  A  Bon*  Bope  Oo.,  St.  Louia.) 

DIaconot 

Steel  "Hercnlaa". ....^ .......4ft     perct. 

8t«!l 46 

0*1.  Iron „ „4B         " 

Iron „ ^ „ 45         •' 

Wire  Bope  Block* „ M         " 

(WHhbnrn  di  Uoen  MTg.  Uo.|       Pl>M;uanl 

Iron. „ , ..,..4.''i       per  ct. 

Steel , „._4A  • ' 

Gal,   Iron 45  " 

BLABTINO  MATERIAL.— 

[For  (^uatomertcif  thelngersolUBergeantBock  DrtllCo. 
only) 
Magueto-Klectric  Btaating  Machine, ''Oreacent"  U  f.ifi.OO 

M.'r«ecenl"  l»    60.00 
Plalinnm  Fn«*«— Cotton  Covered. 
(60  In  A  bundle.} 

4  feat,  witM per  10  8.00 

6    "        •'     ^ "  a.64 


FuMa  with  longer  wire*  at  the  rate*  of  }^  of  one  cent, 
per  foot,  addittooal— a  double  ooter  being  oeceaaarjr 
for  long  fu«««. 

Leading  Ylrs.  Oolton  Covered .„„ I  c.  per  foot 

Oonnecting  Wire.  Cotton  Covered „..40c.  per  lb. 

vnrroR  KLKfTBic  rusKs.— 

[Improved  Water-proof  Ininlatloit.] 
(Jftinea  Macbeth  dc  Co.,  128  Maiden  Lane,  N.  T.) 

Single  Streogtb.  Doable  Strength. 
Ordinary  Quality.  Bxlr»  Qnallty. 
Iqn&l  to  Quintaple  Equal  to  Doable 
Force.  Quintuple  Force 

PKBlOfl. 
tS.76 
4.2k 

4.as 

587 
6.i>l 
S.45 

7J0 

8.07 
».07 
t0.07 
11.07 
12.07 
13.07 


4  Dwt  wire*  . 

6 

8  " 

10  " 

18  •• 

14  •• 

16  •' 

18  " 

30  " 

S8  •• 
84 

S6  " 

38  '• 
80 


rsB  loo 

.„... 13.00 

8.54 

4  08 

4.48 

—      6.18 

8.70 

6.24 

~...,  6.W 

-  T.8J 

8.83 

9.82 

^.10.83 

n.aa 

t2.1« 

VIOTOE  BLASTING  MACUIMKS 

Ho.  X  will  Bre  ft  lo  8  hole* 4  16.C0 

•PULL  OP"  BLASTISO  MACHIMBS— 

No.  H  will  flreS'i  to  30  hole*.. , „ f  86,00 

No.  4        •'      40  to  5<>  hnle* *il.00 

N«>.  5        ■■      75  lo  ifiJ  holcH „ 75.00 

Htandard  Electric  ruM  and  Blaat  Teatar 816.00 

Victor  beading  Wire  Reel  ., „ i.OC 

'.^Quectlng  Wi(«  Holder «...,......,..,.„...„    y.OC 

Battpry  Teitlng  Lamp  wilh  Stand , „    8.(0 

♦'  "         *"       without  Stand  „     1.75 

Coiinectlng  Wire  (on  i,  K  and  10  lb,  B|>«ol*|     4nc.  per  lb, 
Leading  Wire  (otea«(] red  to  exact  length  ordered  Ic  per  fl 

Leading  Wire  (in  :arge  coll*) 40c,  par  lb 

Inaulating  Tape  (hHit  lb.  package*). |1.60  per  lb. 

Packing  caae*  charged  lor  at  co*t. 

RED  SANDSTONE. 

(The  Porta|ce  Kedatuue  <'«mpaoy,  OhtoagO.) 
lAII  ijnotatloo*  f.  o.  b.  quarry,   except  otherwtee  men. 
tloned.)  On.  fk- 

Ho.  I  at  Chicago..... .,. ,-, .„.,... _^%   ik) 

No.  1  atCleraland ..•„»..„„ «....~...„.     M 

Ho  ••         .....^ • .„ — ^    .76 
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PLANERS. 
HEADERS. 
STEAM  TRAVELERS. 
SAW  GANGS. 
CRANES.' 

SAND-FEED  PUMPS. 
BOILERS. 
RUBBING  BEDS. 


LEEDS  IRON  WORKS, 


MAKERS  OF 


Stone-Quarrying,  Handling 
and  IVorking  Machinery, 

J20-J26  Dearho7'n  Street ^  Chicago,  III. 


DERRICKS. 

HOISTS. 

CHANNELERS. 

STEAM  DRILLS. 

CORE  DRILLS. 

PUMPS. 

AND  A  FULL  LINE  OF 

MACHINERY  AND 

SUPPLIES. 


lUi  Your  Wimc  on  Our  I.isi. 
A  J\ntal  Carii  J)oes  It. 
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SBdM  Stone  Quarries  Gompariy 


The  Largest  Dealers  in  Oolitic  Limestone  in  the  United  States. 


OFFICERS. 

Chas,  D.  Hauk, 

President. 

W.  C.  WiNSTANDLKY, 
Secrtlary  and  Treaiitrrr. 

S.  B.  VORIS, 
Of  net  al  Manager. 

H.  L.  Thornton, 

AistjIOMt  Ciemeral Manager . 


The  Company  Actively  operating  a  numb«rof  BulT  and  Uluc  Quarries; 
tuDy  eiiuippeii  with  all  modern  machinery.  Capacity  practii-ully  unlfrollvd. 
Millie  utid  QuurricH  liiftatcd  with  electricity  ouablitiK  Company  to  run  both 
tluy  uud  niKbt.  Any  Hizcd  order  uoliciit'd.  In  addition  to  the  Quarries 
operated,  the  Company  owns  about  I.IHH)  aonaa  of  the  Unest  Oolltio  Llme- 
ritonc  land,  and  \s  prepared  tn  leB><t.'  Quarry  Sites  to  responsible  psfttM. 


For  prices  and  further  partlculftrs,  addross 


BEDFORD  STONE  OUARRIES  COMPANY 

Bedford,  Ind. 


Especially  adapted  lor 


a 


■t> 


t>^- 


*^' 


•'•li? 


.>i>^ 


tv9- 


.t<* 


"►         Send  for 
UlusiraiBi  Catalogue  "H'\ 

PULSGMETER  STEAM  PUMP  CO.,  New  York. 


I  ^  stone. 


CEMETERY.. 

.  .  SUPPLIES, 

Bronze  and  Galvanized  Vault  Doors, 
Gates  and  Hinges. 

HAHD  AND  STEBH  POLISHING  MACHINERY. 
Aa.«..,       JOHN  McLEAN 

Xf»K  Motiroe-«t.,  New  Vork.  M.  Y* 
Send  for  oatBlogne. 


MONUMENTAL  NOTES. 


k 


The  number  of  Columbus  monumt-nts  in 
process  of  erection  or  to  be  crccteil  in  this 
counin,'  this  year,  is  much  loo  lar^e  to  under- 
take to  enumerate.  New  York  will  have  \hree 
or  four,  and  numerous  other  cities  an«1  towns 
will  aild  a  monument  of  one  style  or  another 
to  their  art  treasures.  The  designs  are  as 
various  as  the  locations  and  when  all  are  cotu- 
pleted  it  will  be  a  collection  of  Columbian 
memorials  which  will  outnumber  the  memorials 
of  anj-  other  man. 

The  Gettysburg  battlefield  t»  becominp  well 
covered  with  soldiers'  monuments  erected  by 
different  regiments  and  corp^  enga>(ed  there. 
The  sixteenth  Vermont  regiment  dedicate<l  its 
monument  Sept.,  23,  and  other  smaller  ones 
were  iledicated  about  the  sanje  time.  All  are 
artistic  in  design  and  represent  the  devotion 
of  American  soldiers. 

Humboldt  Park,  Chicago,  will   soon  have  a 

monument  of  the  great  German  scientist  of 
natural  history,  Alexander  von  Humboldt  A 
life-size  statue  will  be  donated  by  F.J,  Dewes. 
The  west  park  coin uiissi oners  will  furnish  the 
foundation  and  the  statue  will  be  ready  for  the 
unveiling  ceremonies  by  the  middle  of  October. 

According  to  La  Seniainc  (h's  Cons/rtH/futs, 
the  competition  at  .Mtorf  for  a  monument  to 
William  Tell,  which  was  without  result  last 
year,  has  just  been  decided,  Hissling,  the 
sculptor,  repres^cnts  Tell  with  crossbow  upon 
his  shoulder  and  holding  his  son  by  the  hand. 
The  hero  is  clothed  in  the  ancient  mountaineer 
costume  of  the  canton  of  Uri,  while  bas-reliefs 
upon  the  pedestal  represent  the  shooting  of 
the  apple.  The  leap  of  Tell  from  the  vessel 
on  the  lake  to  the  shore,  the  death  of  Gessler 
and  the  death  of  Tell  himself  at  the  brook  of 
Schaecheiibach.  The  cost  of  (he  monument  is 
estimated  at  J^^o.ocio,  and  the  restoration  of  the 
tower  of  Altorf,  at  the  foot  of  which  it  is  to  be 
placed,  will  amount  to  $6,000  more. 

The  Germau-Americans  at  Milwaukee  have 
decided  upon  the  erection  of  a  monument  to 
commemorate  the  German-American  element 
of  populatiDH  in  this  country.  Rupert  Sehmid 
of  San  Francisco  was  the  de.sigiicr.  To  illus- 
trate their  culture  the  superstruLture  has  a  cer- 
tain resemblance  to  an  old  fort  in  the  Roman- 
esque slylc.     Tht;  shaft,  car r^ltv^  ou\.  \\ii«  %atn'* 


idea,  is  constructed  in  the  Gothic  style,  rep- 
resenting the  artistic  development  and  perfec- 
tion achieved  by  Germans  in  architecture,  and 
its  adoption  by  this  county  as  well  as  the  worl'l 
over,  The  monument  is  crowned  with  two  fig- 
ures, both  of  them  more  or  less  ideal.  The 
erect  figure  of  a  Teuton  in  a  defiant  and  yet 
protecting  attitude  pictures  the  old  country 
extending  its  influences  and  protection  over 
the  young  female  figures  seated  at  hts  fett 
The  feminine  figure  is  nude,  illustrating  chas- 
tity, and  the  face  is  upturned  in  search  of  truth 
The  accessories  are  a  lyre,  signifying  harnionv 
and  poetry,  the  oil  lamp,  illustrating  punly. 
The  panels  are  covered  with  allegorical  sculp- 
tures and  around  the  base  are  portraits  of  grctl 
Germans.  The  whole  monument  ia  one  of 
great  power  and  beauty. 

A  mass  meeting  was  called  by  Dr.  George  W. 
Bryant  at  the  A.  M.  K.  Metropolitan  Church  in 
Washington,  in  favor  of  the  erection  of  amon 
ument  commemorating  the  emancipation  ot 
the  slaves  of  the  Uniteil  States  and  to  be  dedi- 
cated to  the  memory  of  the  colored  soldier. 
Rev.  Dr.  William  Gray  was  elected  chairman. 
Lincoln  Valle  Gray,  secretary  of  the  executive 
committee  of  Chicago,  was  elected  »ecret«Ty. 

It  is  a  mistake  to  suppose  that  there  was,  ap 
to  a  short  time  ago,  no  monument  to  Columbus 
in  the  United  States.  There  is  a  monumental 
shaft  in  Baltimore.  It  is  obscurely  placed  and 
is  inscribed  "Chris.  Columbus."  It  dates  from 
17S4.  It  was  erected  by  the  French  consul 
general,  De  Amamnur.  who,  with  some  hundred 
or  more  French  officers  and  soldiers,  remained 
in  Rallimore  after  the  end  of  the  Re^-olution- 
ary  war. 

The  members  of  the  Bums  Monument  Asso- 
ciation of  Providence,  R.  L,  are  threatened 
with  legal  proceedings  by  W.  Clark  Noble,  tlie 
sculptor.  The  ass<Kintion  was  formed  over 
two  years  ago  for  the  purpos*?  of  erecting  a 
monument  to  the  poet  Burns.  Noble's  design 
was  accepted  and  the  sculptor,  it  is  said,  made 
a  model  of  his  statue  without  any  order  or 
contract  and  which  has  been  on  exhibition  in 
Providence  some  time.  The  association  was 
unable  to  raise  the  $15,000  necessary-  for  the 
titatue  and  the  project  was  dropped.  Hence 
the  sculptor  threatens  to  sue  for  the  price  1 
his  model. 


^^riM 


THE  GEORGIA  MARBLE  CO., 

Quurrv  *»»  ri«;r>  uiui  SuIh  I'mtluutTh  ol 

Creole^  Cherokee^  Etoivah  and  Kennesaw 

GEORGIA  MARBLE 

Contractors  for  Ctt-Stone  Work. 


Quarries  and  Mills, 

Tate,  Pickens  County,  Georgia. 


Sfttt8ractionGn*rMil««<l  to  Architects  «di1  Uiirn«r«  la  working  ont  deulls  and  produoln^  results  cootempUted 
Id  dtwigns.    Pli»n»  nnured  *uiJ  roluruei  with  e»tlm  ites  iweutyfour  houra  after  rccolpw 

Our  unlimited  »iui>ply  and  superior  fuollltieii  enuble  us  to  furnisb  mtitcHul  ou  sborU'itl  nottoe. 

Exp«ri.  teHtH  prove  oar  marble  equkl  In  streaiirth  to  bei«t  (rriuiit«,  luid  ptfrfvctly  noD-ttlMorbeot.  tb^refon*  not 
•nected  bjr  expoHure  in  Any  clloute.    This  featuro  mukcs  U  caslly 


I  TH 

L 


THE  BEST  MATERIAL  FOR  MONUMENTAL  AND  CEMETERY  PURPOSES, 


kaown  to  the  trade.    RcMall  dcu'ers  can  be  promptly  supplied  from  nur  v«riciuM  cenivr^  of  dlatributlou. 
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50,000  yards  of  earth  will  be  removed 
the  coming  winter. 

A.  J.  Shehati,  the  granite  quarryman, 
put  off  in  his  quarry  at  Graniteville,  Mo., 
the  largest  blast  ever  made  west  of  the 
Mississippi  river.  The  holes  were  put 
in  40  feet  high,  and  were  scattered  along 
in  a  line  of  100  feet.  The  result  was 
that  160,00  cubic  feet  of  granite  were 
cut  off  ihe  ledge,  and  all  in  one  solid 
piece,  without  a  seam  or  crack. 

A  large  force  is  now  busy  at  the  quarry 
below  Clyffeside.  Ky., getting  out  rock  for 
the  street  car  bridges  at  Keys  creek  and 
the  trestle  work  foundations  at  other 
points  on  the  line. 

The  .stone  which  is  used  in  the  gov- 
ernment building  at  Atchison,  is  shipped 
from  Cottonwood  Falls,  Kansas.  The 
stones  weigh  several  tons  each,  and  two 
or  three  make  a  car  load.  About  forty 
car  loads  have  already  been  used  in  the 
buildings  and  ten  or  fifteen  more  will  be 
required. 

Messrs.  Terbell  &  Ridgeway,  the  blue- 
stone  firm  of  Port  Jervis,  N.  Y.,  are 
building  up  a  permanent  and  immense 
bluesione  business.  Aside  from  ex 
tensive  Pond  Eddy  interests,  they  con- 
trol 1,200  acres  of  bluestone  tract  and 
the  four  stone  docks,  offices,  switches, 
etc.,  alongside  the  Port  Jervis,  Middle- 
town  &  New  York  railroad.  They  have 
40  men  at  work  on  th.is  tract  and  the 
output  is  large. 

Such  has  been  the  demand  for  roofing 
slate  this  fall  that  the  stock  at  all  the 
quarries  in  Kaston,  Pa.,  is  so  entirely 
cleaned  out  that  it  would  be  difficult  to 
get  50  car  loads  at  all  the  quarries  put 
together,  and  every  operator  is  compelled 
to  refuse  orders  each  dav.     The  banks 


being  clear,  indications  now  are  that  the 
quarries  will  be  worked  during  the  win- 
ter to  the  fullest  extent,  if  the  weather 
will  permit,  so  as  to  accumulate  a  stock 
for  ihe  opening  of  the  spring  .season. 

Bays  &  Jeffery,  the  well-known  Port- 
laud  contractors,  have  several  men  at 
work  developing  the  blue  sandstone  quar- 
ry' a  couple  of  miles  from  Oakland  Cal. 
The  Multonomah  county  commissioners. 
will  be  there  in  a  few  days  to  examine 
the  stone  and  the  extent  of  the  quarr>'. 
and.  if  satisfactory,  it  will  be  used  in  the 
con.struction  of  the  new  county  court 
house  in  Portland. 

The  Hallowell,  Maine  ,  Co-Operative 
Granite  company,  consisting  of  Joseph 
Archie,  Philip  Car>-,  William  Tregembo. 
George  Lord  and  four  others,  was  organ- 
ized a  few  days  ago.  They  are  already 
operating  a  large  tract  at  the  Archie 
quarry  and  will  erect  derricks  and 
sheds  on  Wingate  wharf.  They  have 
a  contract  for  a  large  building  in  New 
York. 

The  first  lot  of  granite  from  tlie  Apple- 
ton  quarrj,'  at  lilanchard,  Me.,  operated 
by  Coyne  &  Smith,  is  of  excellent 
quality.  The  Canadian  Pacific  Railway 
company  used  a  large  amount  of  it  at 
the  bridges  at  Brownville,  Moosehead 
Lake,  over  the  Kennebec  and  other 
places. 

The  Eaton  Ind.,  Land  and  Improve- 
ment company,  has  issued  its  stock.  It 
is  announced  that  the  company's  stone 
quarries  are  now  in  full  operation. 

Tlie  prosperity  of  the  granite  business 
at  Waterbury.  Vt.,  continues.  Mr.  Blon- 
din  has  nearly  $25,000  worth  of  rough 
granite  waiting  to  be  cut,  and  all  the 
orders  he  can  liU.     He  contemplates  the 
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HEADQUARTERS  FOR 


J.   PAINTER  &  SONS  COMPANY, 

KUUbursh  Iron  Worlu.     PtttRburgh,  Pa. 

We  Moke  a  Specialty  of  BLADES  for  SAWING  STONE.  MARBLE,  Etc.    All  oiir  «aws  carefully  cut  to  Ezaet 

Lengths  Required  and  Struightened.  Hoop  and  nund  Iron.  Lock  Plat*  Irtin,  Hinge  Iron,  Cotton  Ties. 

Write  for  Prices  Delivered  Your  Place. 


WIRE 


POS 


ts 


,<.^^'  ^O'f/r 


TRENTON. N.J. 


cooPE5|lfr;*^^R0P|.MWAYS 


.^o^^*^'^*,^*^ 


y0> 


^0. 


A.  LESCHEN  &  SONS  ROPE  CO., 


-Manufacturers  of- 


^  I R  E   R  0_F?JE . 


920  &  922  N.  Main  Street, 


I  Trade  Mark  Registered.] 


ST.  LOUIS,  MO. 


Pur  mate  Uy  Scrtvtltc  Irt*ti   U'cu-Jca,  Cbfoagro,  //I. 
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enlargement  ot  his  business  in  the  near 

future. 

Capt.  C.  C.  Toole  and  John  McCarty 
of  Bangor  have  evidently  secured  a  valu- 
able property  in  the  red  granite  quarry 
lately  acquired  by  them  at  Eagle  Lake. 
Mount  Desert,  Me.  The  tract  comprises 
four  acres,  and  the  entire  formation  is  of 
a  fuie  grained,  richly  colored  red  granite, 
which  takes  a  fine  polish  and  is  adapted 
for  the  best  class  of  ornamental  building. 
A  crew  has  been  engaged  in  clearing  up 
the  surface  and  quarrying  operations  will 
begin  soon.  The  quarry  is  on  the  main 
road  to  Bar  Harbor,  so  that  transporta- 
tion to  the  water  will  be  easy,  and  before 
long  it  is  expected  that  shipments  will 
begin.  It  is  ihe  intention  of  the  pro- 
prietors to  make  a  specialty  of  getting 
out  building  stone  for  u.se  in  New  York 
and  other  large  cities,  where  full  colored 
red  granite  is  now  much  iu  vogue  for 
decorative  purposes. 

Henry  Kiiutz  has  opened  a  new  slate 
quarry  at  Reading,  Penn.,  and  the  ma- 
chinery for  operating  it  is  being  put  in 
position.     The  quarry  promises  well. 

The  granite  industry  at  Richmond, 
Va..  is  reported  as  recovering  from  the 
longe.st  dull  season  in  its  history.  Meu 
have  been  idle  considerable  during  the 
past  few  months,  but  now  a  brighter 
outlook  prevails  and  business  seems  likely 
to  revive. 

Terrytown,  Penn,,  has  good  building 
stone  quarries  operated  by  J.  B.  Horton. 
The  business  done  there  now  :  large  and 
increa.sing. 

The  idle  granite  quarry  at  Green's 
Lauding,  Me.,  has  been  bought  by  L. 
Williams  who  will  begin  work  there  im- 
mediately. 

The  Metropolitan  stone  quarry,  Salt 
Lake  City,  Utah,  is  driven  to  its  utmost 


capacity  to  keep  up  with  the  demands 
for  building  stone  for  use  in    the  cit>\ 
The  demand  is  evidence  of  the  value  of_ 
the  stone  and  the  liveliness  of  building* 

H.  G.  Williams,  of  Seattle,  Wash.,  an- 
nounces a  discovery  of  slate  in  British.1 
Columbia,  on  Jerv'is  inlet,  loo  miles  from 
Vancouver.  The  situation  is  such  that 
the  stone  can  be  easily  worked,  and  the 
fact  that  the  grain  is  even  is  an  impor- 
tant point  in  favor  of  opening  the  quany 
immediately.  The  slate  is  admirably 
adapted  to  all  sorts  of  useful  and  orna- 
mental work. 

The  Ashland    Brown.stone   company,  i 
Ashland,  Wis.,   is  shipping  its   products! 
to   St.  Louis  to   be    used    in    building. 
Superintendent  Ward  says  that  the  stone] 
gains  friends  every  day. 

A  superior  quality  of  soapstone  has 
been  discovered  on  Catalina  island,  near 
Riverside,  Cal.  The  stone  is  extensively 
u.sed  throughout  the  East  as  a  wall  finish, 
but  not  much  on  the  west  coast  on  ac- 
count of  its  cost.  But  since  this  dis- 
covery, it  is  stated  that  the  public  can  be 
supplied  with  home  product  at  a  ccst 
which  will  not  exceed  that  of  an  ordinary 
hard-finish,  and  have  an  article  on  their 
walls  which  is  acknowledged  by  eastern 
plasterers  to  be  superior  to  all  hard 
finishes  and  to  the  eastern  soapstone 
from  Vermont,  which  is  the  best  of  the 
eastern  product.  The  soapstone  wall 
finish  has  many  advantages  over  the 
ordinary  lime  or  plaster  of  paris  finish, 
as  it  is  fire  proof,  can  be  washed  at  pleas- 
ure without  injury,  has  a  beautiful  tint, 
and  is  invaluable  not  only  iu  hospitals 
and  physicians'  offices,  but  for  general 
wall  finish,  for  the  soapstone  will  absorb 
nothing,  making  houses  plastered  with 
it  incapable  of  holding  the  germs  of 
contagious  disease. 

The  Frederick  City.  Md,,  Llm  company 


ORR  &  SEMBOWER,  Incorporated, 


Manafacturvni  Of 


HOISTING  ENGINES 


Especially  Adapted  for 


Send  for  lllnstrated  Catalogue. 


HORIZONTAL  AND  VERTICAL 

Engines  and  Boilers. 

Cor.  Clinton  and  Washiugton-sts., 

CHICAGO,  ILL. 


SEWARD  &  CO.,  BLOOMINGTON,  IND., 

Manufacturers  of  all  Kinds  of  Power  and  Hand 

HOISTING  MA  CHINER  Y 


For  Stone  Quarries,  Buildings,  Etc. 

Alw^DERRICK  IRONSof  all 
Kinds  and  Sizes. 


Dealers  in  the    Best    Grades        ^.  4 
of  STEEL  WIRE  ROPE,      f  'k3^ 
and  Quarry  Tools  of 
all  Kinds. 

Our  Twenty  and  Thirty- 
Ton  POWER  HOISTS  are 
made  extra  hea\'y,  of  the  best 
material,  and  with  all  the 
improvements  that  30  years' 
experience  can  suggest. 


Stone  Saw-Mill  Machinery 


OF  BEST  QUALITY. 
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NOTES    FROM  THE  QUARR/ES, 


lias  been  incorporated  by  Peter  E.  Bus- 
sard.  Hamilton  Lindsay,  J,  W.  Gover 
and  others.  The  company  has  secured 
forty  acres  of  land  underlaid  with  lime 
rock,  and  will  erect  kilns  at  once.  The 
capital  stock  is  $i5,ckx>. 

A  valuable  slate  deposit  has  been 
found  along  the  Eastern  and  Northern 
railroad  at  Eastou.  Penn. 

The  Carlton,  N.  B.,  Red  Granite  works 
ha\e  nio\ed  to  Calais,  Me.  The  works 
have  employed  200  men  or  more  and 
New  Brunswick  people  look  upon  it  as 
a  serious  loss. 

A  stone  quarry  has  been  opened  at  the 
new  yards  of  the  Missouri.  Kansas  & 
Texas  Railroad  by  McDonald  &  Penfield 
at  Denison,  Tex. 

The  American  Red  Stone  Company,  al 
their  Pleasant  Valley  tjuarries,  near  Fori 
Cfillins,  Colo.,  has  started  the  first  dia- 
mond saw  ever  operated  west  of  Chicago 
The  blade  contains  from  $1.000 to  $1,500 
worth  of  natural  diamond  crystals. 

Ten  Colorado  quarries  produced  in 
1889  an  output  valued  at  $314,673.  This 
came  from  six  counties  of  the  state, 
named  as  follows,  in  order  of  value  of 
output:  Douglas,  $2(xi.o49;  Clear  Creek, 
$75,000;  Gunnison,  $25,000:  and  much 
smaller  amounts  from  Chaffee.  Larimer 
and  Boulder  counties.  The  great  bulk 
of  the  product  w^as  used  for  o;enerai 
Imilding  purposes,  a  small  amount  be- 
ing devoted  to  monumental  and  ceme- 
tery use,  and  a  trifling  quantity  to  street 
work.  The  counties  producing  granite 
are  all  in  the  central  part  of  the  state, 
running  from  the  extreme  northern 
limits  to  about  half  the  distance  to  the 
southern  Iwundary.  The  greater  por- 
tion comes  from  counties  in  the  neigh- 
borhood of  Denver. 

Business  is  booming  at  Brintou,  Penn., 


quarries.  Never  in  the  historj^  of  the 
management  has  there  been  so  many 
orders  for  serpentine  stone.  A  larg 
force  of  workmen  are  employed  at  tilt 
present  time. 

The  Monarch  slate  quarry,  Wind  Gap, 
Penn.,  which    has    been    idle    nearly  a 
year,  is  to  be  operated  again.     Owen  X, 
Jones   and    Robert   G,    Roberts,  of  that 
place,  and  a  man   from    Bangor  are  thei 
lessees.      The    work    of    pumping    thei 
water  out  of  the  quarry  was  commencedij 
at  once. 

Business  in  the  granite  quarries  at 
Green's  Lauding,  Me.,  was  never  more 
brisk  than  at  present.  Several  new 
firms  have  opened  quarries  there,  and 
these,  with  many  of  the  local  6rms,  will 
continue  business  through  the  winter 
reports  the  Industrial  Journa/. 

Seventy-two  cars  of  slate  from  the  Im- 
perial and  Acme  quarries,  Wind  Gap, 
Penn.,  were  shipped  over  the  Bangor  & 
Portland  road  tluring  the  month  of  Oc- 
tober. This  is  the  largest  shipment  ex-er 
made  over  that  road  in  one  month. 

The  Monson  Hillside  Slate  Company, 
recently  organized  in  Portland,  Me.,  are 
to  commence  operations  at  once  al  tlieir 
quarr)'  iu  Mon.son  on  what  is  known  as 
the  Burniah  vein.  The  quarry  was 
opened  in  1890  by  Andrew  Jones  and 
considerable  slate  of  fine  quality  was 
manufactured.  Additional  buildings  are 
going  up  and  new  machinerA'  will  begin 
to  arrive  this  week. 

A  new  granite  quarr>-  is  being  opened 
upon  the  Colby  farm  in  Tunbridge.  Vt.. 
near  the  northwestern  comer  of  the 
town,  and  quarr>'raen  say  the  stone  is 
very  fine. 

The  Cheshire,  Mass..  Lime  Manufac- 
turing company  has  their  new  lime  kiln 
nearly  finished. 


I 


VICTOR  ELECTRIC, 
PLATINUM  FUSES' 


No 


I     PULL  UP 


Superior  to  nil  others  for  exploding  any  tnakv  of  dynamite 
or  blasting  povkder.    Kach  fua«  folded  seporately  and  packed 
in  neat  paper  boxes  of   50  each.    All   tested  and  warranted. 
SiiigU-  and  double  strength,  vrith  any  length  of  wires. 
••PULL-rP"  BLASTlNfi  HACBIKB. 

The  strongest   and  niOBt  powerful   machine   ever  made    for 
Electric  Blasting.  No.  3  fires  30  holes.      No.  4  fire*  so  holes.  No. 
<;  fires  loo   holes.     They   are  cspecinlly  adapted  for    tsubmarine 
blasting,  large  railway,  quarrying  and  mining  work^. 
VICTOR  BLASTING  MACHINE. 

No.  1  fires  5  to  S  holes  ;  weighs  only  is  jjoundt..  adapted  for 
proKjiecting,  sttiuip  blunting,  well  ^sinking,  etc. 

Standard  Kiectrlr    Fuae    and  Hlast  Tester.   Wire    Reel*, 
new  (l«Mlcn,  Leading  and  Connecting  Wire. 

MANt'PACT(7KED  ONLY  ttV 


JAMES  MACBETH  &  CO,  No.  128  Maiden  Lane,  New  York  City, 


Scinl    f'.>l     »  iiUll'KI' 


Impioved  Waidwell  Gtiaqneler 


FOR  LIMRSTONE  OR  SAS'DSTONE  IS  THE  BEST  ON  THE  xM ARRET. 
FEATURES  POSSESSED  BY  NO  OTHER  MACHINE. 

ALSO  MAMVPACTURERS  OP 


SPECIAL 


t^\ 


Stone-Sawing  Maciiinery,   Steam 

Travelers  and 

(JOARRY  MACHINERY  GENERALLY. 

Qor^  Drills  for  prospect! i>^. 


Write  for  Catalogue  and  Testinionials. 


LORD,  BO^VLER  &  CO., 

Main  Omce  and  Faciorles,  Claveland.  Oliio. 


KILBOURNE  &  JACOBS  M'FG  CO.,  Columbus,  0, 

Largest  Manufacturers  in  ihe  United  States  of  Wheelt)arrows  of  Every  Klnl 


>^^ 


STONE  BARROWS  A  SPECIALTY. 


K— stone. 


MONUMENTAL  NOTES. 


A  comniitlcc  composed  veterans  is  so- 
liciting I'unds  for  a  soldiers'  niouument 
at  Danville,  Penn,  The  gentleiiien  are 
actively  at  work,  under  the  direction  of 
James  Foster,  of  Danville,  the  chairnr.ni 
of  the  committee. 

Work  has  been  begun  by  the  Prentice 
Brownstone  company  in  getting  out  the 
W^isconsiu  monolith  for  the  world's  fair. 
The  huge  stone  115  feet  long,  is  being 
taken  from  a  layer  of  stone  70  feet  below 
the  surface  and  a  number  of  feet  below 
the  level  of  the  lake,  at  the  Houghton 
quarr>'. 

The  foundation  is  started  for  a  niouu- 
ment to  William  Kllery  Channing.  the 
great  Unitarian.  Tlie  monument  is  to 
be  erected  on  Touro  Park,  at  Providence, 
R,  I.,  a  few  feet  from  the  historic 
old  stone  mill,  and  facing  the  Chan- 
ning Memorial  Church.  It  is  a  gift  to 
the  city  by  a  person  whose  name  the 
sculptitr  relust-s  lo  make  public. 

A  granite  toiukstoue  surmounted  by 
an  iron  cross  has  been  completed,  and 
will  be  removed  from  Madivostock, 
Alaska,  this  month  to  Bering  .sea  island 
to  mark  the  burial  place  of  the  bones  of 
Captain  \'^itas  Bering,  after  whom  Bering 
sea  is  named.  Sub.scripltuns  for  the 
monument  were  made  by  the  officers  of 
the  Ru.ssian  Siberian  squadron.  Bering 
died  on  Bering  island  December  4,  1741. 
His  grave  was  discovered  last  year  by 
the  crew  of  the  Russian  schuouer  Alert 
who  accidentally  found  the  pile  of  stones 
used  as  a  marker. 

The  commissioners  of  Mower  county, 
Minn.,  have  appropriated  §500  towards  a 
soldiers'  and  sailors'  monument  to  be  lo- 
cated in  the  public  square  at  Winona, 
Minn. 

S.  P.  Fro'it  is  chairman  and  H.  N. 
Beach   secretary    of    an    association    at 


Brockport,  N.  Y.,  formed  fnr  the  purpose 
of  erecting  a  soldiers'  monoment  tbetc. 
It  is  proposed  to  build  a  monument  50 
feet  high  on  the  most  elevated  spot  in 
Brockport  rural  cemetery.  The  people 
in  the  vicinity  are  subscribing  liberally 
for  the  fund  required. 

Members  of  the  order  of  Knights  of 
Pythias  at  Des  Moines,  Iowa,  are  raising 
a  fund  for  the  erection  of  a  monument 
to  John  Van  Valkenburg,  past  grand 
chancellor  of  Iowa  and  supreme  past 
chancellor  of  the  world.  Knights  of 
Pythias. 

The  Rev.  Michael  Ronan  and  the  Rev. 
Michael  O'Brien  of  Lowell.  Mass.,  have 
each  contributed  $100  to  a  fuud  to  erect 
a  monument  "to  mark  the  place  where 
the  Christian  religion  took  posse.ssiou  of 
this  continent  four  hundred  years  ago," 
by  the  erection  of  its  first  church. 

Irish-AmeTicans  in  New  York  have 
begun  the  agitation  of  the  que.stion  of 
the  erection  of  a  monument  to  the  Irish 
patriot,  Robert  Emmett. 

West  Troy,  N.  Y.  is  raising  money  to 
defray  the  expense  of  building  a  monu- 
ment lo  the  memory  of  firemen  of  that 

town. 

A  new  corporation  at  Davenport,  Iowa, 
is  the  Volunteer  Soldiers'  Monument  As- 
sociation for  the  purpose  of  building  a 
monument  to  Gen.  John  A.  Logan  and 
all  the  soldiers  who  served  in  the  Rebel- 
lion. 

The  committee  appointed  for  that  pur- 
pose have  begun  the  examination  of 
desigus  submitted  for  a  monument  of 
Robert  Burns  which  the  Scotchmen  of 
Pittsburg,  Penn.  propose  to  erect  in 
Schenley  Park,  that  city. 

A  public  spirited  citizen  of  Uxbridgc, 


THb  cut  shows  Breaker  -with  Crusbing^  Head  Removed. 

We  Furnish  Full  Flans  for 

Modern  Macadam  and  Ballast  Plants  for  Contractors,  Railway 
Companies,  Cities,  Villages. 

H^E  HAi^E  DRSFGNED  AND  HL'tLT  THE  LARGEST  STOS' i:  CKUSHISG  PLASTS  ON  EAKTH 

2,000  Gates  Breakers  in  Use. 

WE  ALSO  BUILD  MODERN  MINING  MACHINERY. 

GATES  IRON  WORKS,  SO  S.  Clinton  st.,Cliicago. 

Branch  Officii  at  136  Libcrtyst.,  New  York;    137  Franklin-Bt  ,  Boston.:  7.^<iQii«?en  Vicloria-st.,  London. 
Azemeuf-ftMon  Water  Whe«l  Co..  S«n  Prandaco:  I'krke  &  Lacy  Co.,  Sydney,  N.  S.  W. 
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Mass.  lias  contributed  $500  toward  a 
soldiers'  monument  in  that  town,  pro- 
vided $5,000  can  be  raised. 

A  committee  from  the  G.  A,  R.  post  at 
Northampton,  Mass.  has  begun  the  can- 
vass for  Jji,200  to  be  used  in  erecting  a 
soldiers'  uionunient  there. 

Shenandoah.  Penn.  is  trying  to  .secure 
money  for  a  soldiers'  nionuuient  there. 

A  subscription  paper  is  being  circu- 
lated for  a  proposed  .soldiers'  monument 
at  Gleu  Cove,  N.  Y. 

Already  di.scussion  ha.s  begun  regard- 
ing a  suitable  monument  to  the  venerable 
poet  Whittier.  So  far  no  definite  action 
has  been  taken,  but  it  is  probable  that  an 
appropriate  memorial  will  be  built  in 
Amesbury,  Mass.,  for  52  years  the  poet's 
home. 

It  is  probable  that  an  Ashby  monu- 
ment association  will  be  organized  to 
erect  a  monument  to  Gen.  Turner  Ashby 
at  Harrisonburg,  Va. 

The  $125,000  fund  to  be  used  in  the 
erection  of  a  monument  to  commemorate 
emancipation  and  in  honor  of  the  soldiers 
and  sailors  of  the  negro  race,  is  growing 
rapidly  and  the  indications  are  that  it 
will  soon  be  raised.  Few  worthier 
objects  have  inspired  gifts  of  gold  for 
commemorative  purpo.ses- 

America  has  been  criticised  for  not 
having  more  monumental  statues,  more 
memorials  to  dead  heroes,  statesmen, 
philosophers,  authors,  artists  and  phil- 
anthropists. But  such  critics  have  al- 
ways   overlooked    the    two    conditions 


necessary  for  a  multiplication  of  statu- 
ary and  monumental  art.  One  is  an 
inherent  artistic  instinct  in  the  people 
which  shall  cause  them  to  desire  such 
art.  and  another  is  a  condition  of  leisure 
which  allows  enjoyment  of  art.  The 
past  ten  years  has  proved  that  Ameri- 
cans have  inherent  artistic  instincts 
which  are  as  refined  and  strong  as  any 
nation  on  earth.  The  condition  of  leis- 
ure, however,  has  not  yet  been  reached. 
And  yet  the  rapid  multiplication  of 
statues  and  commemorative  monumeats 
all  o\er  the  land  indicate  that  an  era  of 
more  general  appreciation  of  such  art  is 
dawning,  and  that  the  people  are  taking 
advantage  of  every  opportunity  to  add 
to  their  enjoyment  in  this  direction,  and 
coming  generations  will  not  be  ashamed 
of  what  their  predecessors  accomplished 
even  in  this  age  of  commercialism  and 
strife  for  gold.  The  foundation  is  laid 
broad  and  deep  and  the  superstructure 
whicli  the  artists  of  the  future  will  rear 
will  lie  as  noble,  and  pure,  and  grand  as 
the  great  artists  of  the  Old  World  have 
reared  in  centuries. 

Boston  is  noted  for  its  senseless  dis- 
cu.ssions  of  the  location  of  public  monu- 
ments. Now  when  >20,ooo  has  been 
raised  for  a  statue  to  John  Boyle  O'Reilly 
it  is  claimed  that  it  can't  be  erected  iu 
the  city  on  the  ground  that  there  are 
many  more  de.serving.  and  that  he  is  in 
"no  sense  a  product  of  Boston."  Some 
of  the  horrible  caricatures  called  statues 
which  now  occupy  valuable  space  in  that 
city  of  culture  might  V)e  removed  and 
something  artistic  and  modern  put  in 
their  places. 


Cameron  Steam  Pumps. 


NO  OUTSIDE  VALVE-GEAR. 

FSPECIALLY  ADAPTED  FOR  QUARRIES. 


For  Illoatrated  Caulogoe.  MidrtiM 


The  A.S.CAMERON  STEAM  PUMP  WORKS.  *  • 

Foot  of  East  23d-8t.,  New  York. 


/^I«^ 


L. 


°\. 


/: 


THE  SCiBHTIFID 

PQLISHINQ  WHEEL. 

Palcntcd  Dec  j6,  iBqo. 
The  only  succtssful  self-feeding  wheel,  U  posi- 
Itivcly  puts  every  grain  of  »hot  or  emery  between 
Ilhe  two  points  u utter  the  wheel  by  every  Vt  turn, 
I  hence  it  cots  the  harilent  granite  down  in  a  sur- 
prisinglv  short  lime.  No  live  polisher  will  con- 
tijinc  using 
Thr  oi(1-^iyle  wheel.    -Send  your  or^lcrr-i  at  once  to 

CEO.  B,  ECKHARDT, 

909  E.  Bancron-st,  Toledo,  0. 


WATERPROOF 

GRAPHITE  GREASE 

FOR  WIRE  ROPES-  GEARS.  ETC 

An  unequajed  lulirk-Biit  which  will  not  wunb  nff     It  may  pBy  you  to  aeniJ  (or  ctrculiirs. 
JOa  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J, 


There's  a  Blank 


Subscription  Order 
waiting  for  you  on  page  i6. 


• 


Better  Send  It  On. 
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Directory  OF  Stone,  Marble  AND  Granite  Producers. 

To  iucrvaac  the  preaent  UKfulne«s  or  StoWE  we  appends  clmuUied  hat  of  Btooe,  Cnnile  and  Marble  prodttccr*. 

ThU  diieclor>',  when  complelc,  will  be  «  splendid  reference  guide  for  the  u«e  of  architects  and  contrmctort. 
The  annual  subscription  for  Stonk  Ji  secures  the  frre  usr  of  ont  liHf  during  an  enlitf  yfut .  The  insertion 
of  B  producer's  name  herein  thould  not  h«  di^lficd  by  theterm  "aUverliiK-roenl— although  it  i*  o!>viou»  thai 
Bttle»  niUHt  re!<ult  from  the  appearance  of  your  name  in  a  list  circulated  Bi<  thi»  will  be.  A  well  rliHptayetl 
advertisement  in  Stonk  will  not  only  derx-e  your  purpose  better  than  any  other  meaniiyou  may  adopt  for  keeping 
an  announcement  of  your  prodncts  before  purchasers,  but  the  Hultclln  ser\-ice  given  iu  connection  therewith 
will  be  found  splendid  value  for  the  amount  invested.  Our  IVeekly  ButUtin  fuinitkft  advfrtttert  n'ttk  inietli 
grncf  rf  yarding  all  firojected  work— railroad,  pubtte  and  pHvaU—^tmd  it  mafUd  regularly  ev*ry  tVeinesd*y 
from  the  office  o/  Stone.     I^'rile/o*  rate). 


LIMESTONE. 

C.  H.Carll.  SIUIwuUt,  Minn. 

Sulcm  Stone  aiid  Lime  Co..  Louisville.  Ky.,  toolltic.) 
Blenert  &  Whltloy,  Komona.  Ind.,  (oolltlc.i 
Bodtin»chttlt— Beidtord     Slooe     Co..     II*)      Rookery. 

Biff  Creek  Btoo«  Co..  BloomingtoD,  Ind..  loollUo.i 

Tlir  Hooster  Btonv  Co.,  Bedford.  Ind.,    (buS  and  blue 

ooUtic^.t 
Pei-rlfMi^  Stone  Co.,  Bedford.  Ind..  (oolltJc.) 
*l)uvW  Kt'«-il. «»  injamber  Commerce.  Chlc<at(o.  ibulT 

und  Wue.) 
•  rbe  Bfilford  Stone  Quarrlea  Co..  BtMlford,  Ind.,  «biiff 

und  blue.  I 
irtilcugo  and  Bedford  fttone  Co..    Bedford,  Ind..  ibufT 

and  blue.» 
NaperviUe  Bloii«»Co..  NaperAille.  ni. 
•Perry.  Mathews  &  BusWIrk.  Hi-dtonl.  Ind..  loolHlf.t 
Sti'rrctt  Si,  BrodU.  lUii  Chumber  of  Commerce.  Chicago. 
Meriunec  Hl«hlan<Vh  Co  ,  -\n  N.  iil nl..  St.  Louis.  Mo. 

SANDSTONE. 

Cleveland  SUme  C<i..  Clevelund,  O. 

The  Ohio  SUine  Co.,  SM  Superior  atreot.  Cleveland,  O. 

•The  Oruflon Stone  Co..  Urafton,  (blue  and  buff.i 

«\V.  K.  Smith  *  Son.  mway.  O. 

'The   Hnlone  Stone   Co..  Cleveland.  New    York   nnrt 

Chicago. 
Graftfln  Quarrj-  Co..  Omftfln.  111.,  and  St.  LouIh.  Mo. 
♦Huoniv  Vtsta  Frei^st.om-  C»i..  Bueott  Vislu,  Ohio, 
•Kelt*  &  Co..  Porlnmouth.  Ohio,  (bull,  blue  and  brown. 
The  Potsdam  Red  Sandstotie  Co..  Potsdam.  N.  Y. 
The  FiBh  Stooe  Co.,  Columbus,  O. 
K.  R.  Peebles  L  Co..  Honley,  O. 
John  Kawle.  h'fi  S.  Mo  g*n-8l..  Chicago.  Ill, 
The  Wela  Stone  Co.,  Tok-do.  O. 
Walker's  Mills  Quan-y  Co..  Walker's  Mills,  Pa. 
Forept  City  Stone  Co  ,  Clevtjlnnd.  O. 
W.  H.  Calne.  Newburgb,  O. 
TheConstUutlon  Sume  Co..  Conalltutloa.  O. 
The  Plymouth  Stone  Co..  Plymouth.  O. 
Th»Owen  Sound  Stone  Quurryliig  &  Construction  Co., 

Owen  Sound.  Cana<1fl. 

GRANITE. 

The  (Jttorgitt-Qulncy  Granite  Co..  Exchange  Building, 

Macon,  Gn. 
Bntith  Bro«.  k  Hurricane  Lsle  Granite  Co.,  flO  Bank  *i.. 

New  York  City. 
RiibertMBroH..  Penryn.  Cal..  blue  and  black  granite. 
John  Beuttlc.  Lectins  Island.  Conn.   r«l  irrunlte. 
•Southern  (rranltu  Co..  Atlanta,  tia.,  and  Cincinnati.  O. 
•Troy  tiranlte  Co,  Worcester.  Mass, 
"ChaM.  Clements  k.  Co..  Boston  and  Chicago.  Scotch  and 

Swede. 
•DavidMon  k  Sons,  Chicago  and  New  York  City. 
Fred  E.  Vorke,  (carver,  t  Belvidert:,  N.J. 


Badger  Bros.,  West  QalAcy.  Maaa 

•R.  C.  Bowers  OranUe  Co.,  Montpelier.  Vt.,  Aberdeen. 

Scotland. 
•J.  G.  Mott  k  Co  .  Jollet,  lU.,  red  aad  gray. 
"New  York  QrunUe  Co..  W  W.  IBrd  «l..  New  York  caty. 
Holes  Bros.  St   Cloud.  Minn.,  red  and  gray. 
The  Plymouth  Granite  Co..  Reynolds'  Bridge,  C«i>u. 
The  New  England  G'  tnite  Works.  Conconl.  N.  B. 
Maine  Red  Granite  Co..  Red  Beach.  Me. 
The  Millstone  Granite  Co..  Nlantic.  Conn. 
Folsom  Granite  Co..  SlOSanaome'St.,  San  Fraocl^co. 
Mount  Airy  Granite  Co.,  Greensboro.  N.  C- 
John  S.  Braddock.   (light  grny  and  dark  blue. I    8IA  W. 

Markhum-Ht.,  Little  Ruck.  .\rk 

BROWNSTONE. 

Hodeuschatz-Bodford  Stone  Co..  I  \M)  Rookery,  Chicago. 
TheShaler  &  Hall  Quarry  Co..  Portland,  Conn  ,  itirtiwn- 

ntoue.  I 
New  England  Brownatone  Co,. Cromwell.  Coau  .  i bruwn 

freestone. 
B.  Beust  k  Co.,  New  Albany,  Ind..  4  Kyana  browoatoiie.) 
The  Detroit  &  Hocking  Valley  R.  and  B.  Oo.,  OetroU 

Mich. 
•The  Virginia  Brownstonc  Co.,  SSl  Hulb«rt  block.  Cta 

olnnatl.  Ohio. 
•Vernon  Brownslone  CV).,  94  Wasblngtoo-st..  Ctaloago. 
Duloth  Brownstone  Co.,  Duluth,  Minn. 
Iron  Rlv .  r  Brown-itone  Co.,  Dulotb,  Minn 
The  Brainerd  Quarry  Co.,  Portland,  Coon. 
KlUbuck  Brownstone  Co.,  KJllbuck.  O. 
Carolina  Brownstone  Co    Rulelgh.  N.  C. 

SLATE. 

•R.  B.  Pritchard.  Mlddli-  tiranvUle.  N.  V..ir»«d  moling  1 
Scotch    Hill     Slule  Works.   Fair  Haven,  Vt.,    1  purple 

stock. » 
W.  H.  Hughes.  Granville.  K.  Y.,  (rooADg. ) 

MARBLE. 

The  Colorado  Marble  un.i  Mintntf  Co..  I>cnvcr,  Oolo, 
The  Oforgia  Marble  Co.,  Tate,  Plckenj*.  county,  Ua. 
V   P.  Barley  A  Co..  l«rb-M..  V Induct,  Cliloago 
•1>.  H.  Dickinson.  ."laH-fiUI  N.  Wttlrr-.it..  Chicago. 
•Vermont  Marble  Co.,  Proctor.  Vt    1  For  braiiobes  see 

ailv.i 
•DavidHon  k  Sons  (loe  ),  Chicago  Wateriown,  N.  Y., 

NY.  City 
•R.  C   Bo*er>i  Granite  Co  .  Montpelier.  Vt  .  ittallae  t 
•True  Hlut-    Marble  Co  ,  West    Rutland.   Vt  .    iflufwl 

grades, > 
T   M    Brady  &  Co  ,  ('antoo.  Georgia 
Inyo  Marble  Co.,  irrMonlgomery-st.San  Fran  ( Isco.Cat 
The  Southern  Marble  Co.,  MarVde  Hill,  Ga. 
Marble  Hill  guarry  Co..  Wt  Pcnn  BIdg.,  Pittsburgh.  Pk  , 
Beuver  Dam  Marble  Co..  TIM  Conslilution-at.,  UaltlBoray 
LeGrand  Quarry  Co.,  Marshalltown.  Iowa. 
The  Beaver  Dam  Marble  Co  .  Baltimore.  Md. 
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The  LtadtHg  Exponent  of  Advanced  Architectural  f'raitieg. 


Profkssok  C.  Francis  Osborne,  Cornell  University,  Editor. 


lU  £4nc«Ut>aal and  Teobnlu&I  Articles  are  ul  the  greuteat  value  to  all  arcbltectii,  as  It  oroupioit  a  dUUootlre  field 
la  Aroblteotural  Literature ,    To  tbe  student  U  In  Invaluable . 


SAMPLKOOfV.  Wtrn  m^RNUWSFBClPICATION  BIANK.  FBKM. 


D.  MASON  &  CO.,  390  South  Clinton  Street,  Syracuse,  N.  Y. 

THE  •  WESTERN  •  ARCHITECT 

ANP 

BUILDING  ■  NEWS 

Published  Monthly  at  Denver,  Colo. 

Bv  J.  B.  DoRMAN. 

wrrif  p/fOTo-GRAra/^K  supplements, 

f^.cx*  n  Year.     Samjile  Copies  Free. 


TEST  YOUR  STONE 

E  will  make  Qualitative  or  Quan- 
titative   Analyses  of  Stone    or 
Minerals,  Guaranteed  by  the  very 
highest  Geological  and  Chemical 
Authority  in  the  United  States. 

Specimens  and   correspondence 
solicited. 


The  D,  H.  Ranck  Pub.  Co.,  Publishers  of  ** Stone!* 
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PRICES  CUHKENT. 

MARBLb. 
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8UTH1BLAND  FALLS  M  iRBLB— 
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FooUtODM,  S  to  N  Inche*  wide,  'iliiclieetblek W 
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Heartba,  1  Id.,  Mwed  edKsa,  per  vap.  foot 

Nc.  U  Bate  otrlpn  abrl  poBin,  cnblo  loot 

Itift'rior  No,  3  poxte  and  atrlpi       "       

"      Mo.  3  botlvm  bacoe  "      ...>..». 

"  bine  poat«,  itripa  and  bottom  bawM.. 
Mwrkera  10  to  14  long,  4  incliM  tbick,  eacb.. 

"       10  to  14  loof,  a  inehea  tbick,  aaob  . 


..  1  50 
..  1  26 
..  1  86 
..  1  7ft 
..  75 
..      60 


Fcmtalnnra,  6  to  8  in,,  eark  ....„ 

"  «n»iMl  L«>ad*   i-ooh _ 

"  "  aaitd  luU  and  bua.^-.-- 

aPTLASD  MABBLR- 

i  SuperSct»I 
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3     M     S 


8utn»ry „..,90l  15 

No.  1 "TS     W 

ATorage  ' 

No.  2  and  Ll«hl  Bat,  Ital.... 

Rutland  Italian....... 

Mnttled  Sniltb .....I 

B«it  No.  a ^JW   a.*| 

No.  3 bwi    2rJ 

Extra  dark  and  mottled  blarl"!    6i 

Dark  blue „ iW     .W= 

Ll|[ht  blue laili     K 

MOUNTAIN  DARK  MARBLK— 


1  4CII2  1042  fKlflllK) 
1  IM  T!'"'  .1*»7M 

-   -      -    ■     -r  \)0 

175 

1.7  \»',Mi) 
001  fOSBO 
46  90ta 
9MI  90  460 
761  00»H> 
46!   aoJtM 
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lolarlor  No.  H.  Bottum  Bate*,  pvrca.ft „ fl  7S 

luferlor  No  8,  ftrlpa  and  Poaia.  p*r  en.  ft I  7S 

Marker*,  10  to  14  inobea  long.  »  Inobaa  thick,   aMh    86 
do       10  to  14      "        **     4        ••        ••        '•  ....      50 

do       10  to  18      "        ••     «        ••        ••        ••  ....     7S 

do       16  to  18      "        "     4        ••        ••        ••    .—  ion 

BLUK  MABBLl— 

[Tme  Bitjr  Marble  Oo.,  Bntland.  Vt.1 


Sspcrfidal  la. 


\«i^ 


-fJ-;xiJ!r  * 


I>ark  Yelned  Blue '80X1 

Dark  Mottled  Blne...„ aO» 

K*.  Dk.  Veined  Bin*. ,.<»»» 

Ik.  Dk.  Mottled  Bla*..„ „  4046 

'     I 


Dark  blue  po*ta,  per  cable  foot fl  60 

Dark  blue  bottom  baae* par  cubic  foot _  I  69 

Rutland  lliftifior  No.  3  bottom  baaa*  per  cubic  foot  ..  1  26 
Dark  blue  marker*,  0.10  to  I. 'J  long, 3  In.  tbick  ■•cli..  SO 
Dark  blue  marker*,  0  10  to  1.2  long,4  In.  thick,  each  76 
Dk..  UIno  Markers,  lA  to  18  in .  long.  3  In    tbick. 

each 76 

Dk.  blue  markers,  16  to  18  in. long, .;  in.  thick, 

cBch ,...„,.„„ «.-      7S 

Dk.  blue  mnrkcrs,  16  to  18  id .  long,  4  in.  thick. 

each t  00 

Dark  blue  foot  itonaa, 6  to 8  in  wide,  aaaorted  ■!»••  «Aeb  16 
Snnie   si/cs,  snwcd   hrad»,    snud    riib1>efl    «tld 

boxed,  each it 

Dk.  blue  n.  stores,  loin,  wide  1  in.  thick, c«ch      jp 

Same  sijcs,  sawed  heads,  eiich.,  - _      (.j 

Same   cizcs,   »awcd   heads.    »and   rubbed  nnd 

boxed,  each »      43 

Dk.  blue  foot  stonea.  5toS  in.  wide,  3  in.  thick, 

nftflorted  sijtes.  each,..,.. 15 

Same  sixes,  sowed  heads,  each «      M 

Same   sites,  sawed  heads,   sand    rubbed   and 

boxed,  each.. - 

Dark  blue  foot  atone*,  •ame*ita*,*awed  baada,*M!h. 

(hminlalied  dlea,  extra..., _ cubic  (ocit— _ 

Maud  rubbing - per  culilc  foot. 

Boxing "         " 

Bavrlagedfea  ilaba,  1  Inch  thick  per  anperftclal  It. 
,.    •™?.        ..      a        ..  .t 

>  I  •»        I        3        I  •  •  •  « • 

"  "        "      4 

Ckargaa    for    aawlng  end*  of  ahiba    the 

■awing  edge*. 
Rutland  Headatone*,  ordered  with  akwad 

be  charged  extra  a*  aboTe. 
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JV'o.  i  Bottom  Bn**«    Prr  nthtefnoK. 

(All  'i.o  rise  and  under. ) 
Square.   .ri.U    r>rt    B.o    tlB    7.0    T.fl    8.0    8.«    B.O    OB    10 

•  .»    «()  I  u»  1.111  i.3f)  i.aj  1 «)  t.fio  i.ro  i.flr>e.oo 

Ao.  1  SfCOTuS  HiUfx,  PUhffm  ami  l.'af>*  —  Pn-  cubic/oot. 

4  0  4  A  5  0  S.rt  rtO  fl.ft  7.0  7  a  ao  ao  0.0  0.7  10 
l.tt  l.af>  l.»)  I.4t>  \.H\  1  Al  J.TR  I.WO  11.10  9J0  t.M  9,75  3.00 
So.  I  IHtit^Per  fuhi^  foot. 

(Cubic  feet  Btwl  atidttr. ) 

flo    ft)    70    H»    w)     100    no  lao   lao    I40  ino   iflO 

I.9U  !.!»  \.X\  1.40  KM)  I. A)  1.70  l.H)  1.06  9.10  3J»  8.40 
So.  I  Stiirfu  '  I'rr  cubic  J'liol. 

Ht  10    12      14      W      im      Un      «      «4      aft      2?«      30     .19 
S(i  l.fl    1.0    1.10    SO     «.»     9.4    tj.ij    «.H   2.10    3,0    »«    8,4 
ll.ai  l.-JTt   I.M5  t.^r*  l.»i  l.iVi    l.HO    t.(l&   2.10  'X30  3,M)  3.70 
iVo.  /  CrmrteTy  Coping — I'rr  mf/ic  foot. 
10       le       14       Irt       1)4       'JO    ro«t  long  aad  umlur. 
tl  JO    I.Sfi    i.:W     I  ?0    ■  "•.     '  -<' 
So,  i  JUaritr*— Prrii  ,  -/. 

.H  luchOH  ill  and  under,  i 

4      6      8       10    bui>- II. M.»  it'i<t  and  under. 
•  .SO    .00    .75     .00 
So.  1  PoAtn—Ptr  li  .tal/Mt. 

{h  f«et  long  and  under.) 
8         0       10        1U        Inches  !»<niurt<  uud  undwr. 
%  .W      .flO      ,70         .fO 
For  rocklace  bft»«s  and  caps  add  10  per  cent. 
For  rookfve  dle«— -  sides  rockfiice.  wdd   to  por  w?Dt; 
.'t8lde«.  KiptT  cent. ;  4  .sUlt^n.  yi  p»T  cent  ;  ."i  sldew, :«»  per 
wnt. 

LIMESTONE. 
DABK  HOLLOW  OOLI  lie  Ll.Vlli>TONE- 

(Bndfiird  Ht^ani  StntiM  Worka,  Bedford,  Ind.) 

BtndoRi  mill  tiliKko,  buff »,..*Sc  per  coMo  tt. 

Uim«nriiuii     "  "      .,^^.., ,,.  "JOc  " 

Biiuduni         "  bine ..ttiM  *' 

OlmendnD     "  "     „ ...40a  *' 

Snwed  •l*b«,  bnir,  4  In.  thick  and  up 4ffo  * ' 

*'        l>lo»,  4  In  •'  ......fiOc  " 

BiiWfid  illla,citpN,>>t>'.,4  ■iilo*  lawiKl,  butt  6!to  < ' 

"  ••  '•  '■      btue  B&o  " 

Siabi  brukon  to  all*.  6o  AXtia  par  cilbio  foot, 
FricM  net,  .1U  d>/a. 
PPKCIALs*— 

INinlalabed  DIm,    extra per  cubic  foot, Wc 

Slrlpt  order«d  7  fl.  long  •O'l  orer.  ex.    "  foot.,,.,..  flO 
SAND  aOBBINQ- 

Monomental  Stock per  oublc   tool 31e 

Slab*,    k.  3  aud    4  loch,    nibbed  aldea,    per  iurfaoe 

foot l»5 

Slaba    ordered    rubbed     Rd|[e«,    escr»    per     2     iaoh 

aaiwrOcial  foot 06 

Hrartha per  anrface  foot  rubbod „....  05 

BRANrilKS— 
Boaloh  Marble  rv>.,  B  Thaeh«r-at. 
PUIUdrlphla  Marbl«Oo..  ^1  Sonth  30th-at. 
Vvrtnout  Marbia  Ou..  »>&  MervlD-at.  <Clere.  Br.) 
Vprmont  Marble  Uo..  278  Woodbrldfc-st.WiMC.  (Uvt.Br  ) 
Vennont  Marble  Cki.,  B.  Bod  Hlcb.-at.  tOlilca«>»  Br.) 
Tortuout  Marble  Co..  lll.S  So,  7t.h-Bt  .  (tit    Loiila   Br.) 
▼t.  M.llo    244  Brannan  n>    iflan  Franclarn  Branch) 
Vermont  Marble  Co.,  aSHuueock  PI.  ( N.  Y.  Br.) 

QUARRY  SUPPLIES 
PATENT  CHILLKD  IKON  ULOBULKH.— 

|B,  V..&  H    A.  TilKlKuau,  PhlUdvlpUia,  Pa  ) 
I'lilil    further  notice,  our   Patent  (^billed    Iron  Shot 
arill  be  aoppUed  f.  o.  U,  c»r«  '>t  bont  In  Philadelphia   In 
I(K)-lb,  haica  at  the  folluwlng  ratea  per  puond: 

No.(  li-IO) «. i\     No.  J30-4«) 3^ 

"  (10-131 „ IS        "  140-901 „„  3> 

•■  »U-H) 4S        "  HO  flu) —  3\ 

•'  (14-a) \\{       "  iM-eO) ^  SV_ 

"  f»40)  4V4  '      "  «W -  SH 

flDPr  gradi-a  (upplled  to  urder  at  apeeUI  r*l««. 
Wben  eo  orderrd,  baga    will  be   boxed   for   l&oreM(>d 
■ecnriijr,  at  A>  cu,  racb  extra;  In  which  c*ae  we  will  lo- 
iar«  aafi.  dellTery  of  aame. 
Half  and  Qttart«r  Baga  aent  only  by  expreaa. 
All  tr«Daporlaiion  ai  coei  aod  rink  of  coualgnee, 
Termn:— Caab, 
IMaflonnt  on  Bpot  Caab  Ordnra  uf  6  b«ga,....^.3  pvr  e4nt. 

"  "        10    " 5 

"  "  '•        90    ••     7 

CBV8HBD  6TBBL— 

(PltUborKb  Croahed  Bleal  Co  .  Llmllvd.) 
Mew  PHoc  Lilt,  Oct.  1,  «8V1. 
Crualiad  Steal— 

Siaea  tioa.— IS.  14,  10,  It,  20,  SO.  46,  SO,  60,  70. 
Bteol  Em*rr- 
81cee  »oa,— «^.  70,  OO.  1M).  t.,  T.  F-,  T.  F.  Eilr». 
Original  package*  lUO- pound  baga. 


ti<>«leaa  th*DlOO  »tOc  net 

T,7-X        •■     ^ BH  " 

Parllm  ordering  at  one  (imea 
720  Ibaare  oharged  9ff>,  tbla  la  20^  off  on  reguUr  pric*. 
l,'9o         ••  ;2o.    "       aovi 

«,»«)  '•  MO,     ••        40  •'  " 

B.7t)0  '•  400,     ■•        42!^  " 

|fi,4t)0  *■  1.000,     '•        M 

Above  pricna  refer  (u  ordera  for  one  ahlpmcnt, 
Terma  nt^l  caah  f.  o.  b. 

WIBE  ROPB— 

(A.  Leaohen  A  Bona  Bopa  Co.,  St.  Louie.) 

Dtaconnt 

Steel  "RereulM" .,„ ,.4.'i     per  c». 

Steel 45 

0*1.  Iron ,...,.... .46         " 

Iron „.. „„ ,..,. ».». ....4.'>         " 

Wire  Rope  Blocka.......... „...40  " 

(WMbburn  dt  Moen  MTg.  Oo.)       Dlacnnnl 

Iron «  4.'i       p«r  el. 

Steel ^ .4ii 

QaL   Iron 4.5  " 

BLA8TI90  MATBBIAL.— 
[For  Cnatomera  of  the  Ing«rMll-Serge*ntBock  DrlllOo. 
only) 
Maicneto-Xleotrto  Blaating  Machine,  "CreacenI"  0  f2S,00 
Platinum  Fusee— t^ottou  Covered. 
(bO  In  a  bundle  ) 

4  feet,  wtrut.. ......per  lo 

6 
8 
10 
12 
14 
16 

la 


Fncee  with  longer  wire*  at  the  rate*  of 
per    foot,   additional — a    duuble  cover 
for  long  faaee. 

Leading  *Vir«,  Cotton  CoTered ..1  0.  per  foot 

Connecting  Wire,  L'ulton  Oorored 4U  c.  per  lb. 

VUTOB  ELECTRIC  FL'SKS.— 
[Itnproved  Water-proof  luaalatiaa.] 
(Jamet  Macbeth  A  I'o.,  IZ8  Maiden  Lane,  N.  Y.) 

Stogie  Strength.  Double  Stiriiglh  . 
Ordinary  «JuulH;.  iCxtm  Quality. 
Bqnal  to  (julnttiple  Kqiiat  to  Doable 
Force,  (Quintuple  Force 

rxBlOn. 
t376 
4» 
4.M 
687 
6.01 
6.4ft 
600 
7.W 
8.<r7 
0.07 
10.07 
11.07 
12,07 
U07 


rcsluD 
4  faat  «lt«e |J.0O 


8M 
.,4  0(1 
..4  63 

h.\t 
..  6.70 
..  11.24 
..  <1,78 
..  7.82 
...  ».»i 

..10  M 

..12.32 


•  "  

8  ' '  ~. 

10  "  

18  "  ....,-..,^. 

14  '•  «~.. 

16  ■'  

l»  ' '  

20  "  .... 

28  "  .^ 

84  • ' 

86  ' '  .«,... 

a 

au      "       

VI(.TOR  BLASTING  MACHIMKti 

No.  1  will  Are  F,  to  H  h>.iea „., .„ ,.«4  IS  00 

•POLL  UP"  BLAST!  .NO  MAUlilNBS— 

No.  X  will  Ore  a  I  to  .ill  bolva |  '^15.00 

No.  4        ••       40to6<lboli» „ »n,(>o 

No,  .^  7r>l<t  KK)  holes 75,00 

M»iidard  Kleciric  rua«  and  Blaat  Teatar _.|ie.uO 

Victor  LeadliiK  Wire  Heel  - ..,..     4,0C 

•  'ouorctlag  Wii«  H"ld6f ,....„ „...».„..     "i.OC 

Battory  Taatlng  Lamp  with  8Und  t.fO 

•'  "         •'       wUhontStand  _     1.75 

OoBDeotJDf  Wire  (on  8,  &  and  lU  lb.  Spooli)    40c.  per  lb. 
L««4lBg  wire  (meaaDred  to  exact  lenglh  ordered  lo  per  ft 

L«*dlng  Wire  On  '.arge  collai , 40e.  per  lb 

Inaalatlng  Tape  (hnlf  lb.  packacea) il.SO  per  lb 

Packing  caeee  charged  for  at  coat- 

RED  SANDSTONE. 

'The  Portage  U(<>litou«  Company,  Chicago  ) 

[All  qnotatlona  f.  o.  b.  quarry,    exoept  otherwiae   men. 

lioned.)  Co.  ft. 

No  I  at(Thlca«o_ _f   on 

No,"  1  at  ClAveland  .'.V™  ..."V.~!..*.ll^"!.".".' .".'.*™!.l!I!I!!i    !« 
No  •* -• ....«-.    .76 


(xwdii) 


\ 


Leeds  MiiifdctiirinQ  Co., 


Untc  I.crds  trou  Works, i 


320-326  Dearborn-st.,  Chicago,  111. 

OUR  GHBNNELER  THE  BEST, 

SANDSTONE,  LIMESTONE,  SINCilLE-CiANG. 

Heavy  Steel  Frame  34  inches  sauare. 

Levers  of  Re-Hammered  Steel. 

A.n  IJolts  Ha\G  LoijU'Nuts* 

Crank-Shaft    of    Re- 


Hammered  Steel. 
All   Gears   and    Worm 

OF  STEEL. 

I  •'  r  J  1   I  i  I  >  I  **_- «  >       X\  ■  1  t  1  1 

Combined  Steam  Pump 

AND 

Feed-Water  Heater 

Instead  of  Crosshead 

Pump, 

IF  DESIRED. 

(inPHDVED  BOILER. 


^l^ 


3? 


»fi' 


YOU  CAN'T  AFFORD  TO  BUY  WITHOUT  SEEING  US. 


We  also  make  Planers,  Headers,  Steam   Travelers,  Saw   Gangs,   Sand-Keed  Pumps 
Rubbing-Beds,  Boilers,  Engines,  Derricks,  Hoists,  Etc.,  Etc. 

Send  in  your  name  for  our  New  Catalogue. 
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